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LETTER  OP  TRANSMITTAL. 


Office  of  State  Entomologist, 
Champaign,  III.,  Dec.  20,  1888. 

To  his  Excellency,  Richard  J.  Oglesby,    Governor  of  the  Siat& 
of  Illinois: 

Sib:     I  have  the  honor  to  transmit  herewith  my  fifth  report  as 

State  Entomologist  o£  Illinois, — the   sixteenth  of   the   series  from 

the  oflBce, — presenting  snch  part  of  the  results  of  our  work  during 

the  years  1887  and  1888  as  are  now  in  condition  for   final  reports 

Respectfully  submitted, 

S.  A.  Forbes,  State  Entomologist. 
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GENERAL  RECORD  FOR  1887  AND  1888. 


The  most  remarkable  items  of  the  entomological  record  for  the 
t'wo  years  covered  by  this  report  are  the  continuance  of  the  CHINCH- 
BUG  outbreak  mentioned  in  my  last  report,  an  enormous  eruption 
of  CUTWORMS, — beginning  in  Southern  Illinois  in  1887  and  rising 
still  higher  and  extending  throughout  the  State  the  following  year, — 
and  the  scarcity  of  the  Hessian  fly  after  the  spring  of  1887,  in 
tlie  region  commonly  infested  by  it. 

The  most  noticeable  horticultural  insect  was  a  species  of  yellow 
Thrips  ( T.  tritici)  excessively  abundant  in  strawberry  fields  in 
1887,  and  charged  with  doing  serious  damage  there.  It  was  scarcely 
less  numerous  in  1888,  but  the  season  being  more  favorable,  fewer 
complaints  of  injury  were  heard. 

A  still  diminishing  abundance  of  the  European  cabbage  worm: 
(Pieins  rapce.)  was  noticeable  in  both  years,  due,  doubtless,  to 
causes  previously  mentioned,— the  increasing  prevalence  of  dis- 
ease and  the  further  development  of  parasitic  enemies. 

Various  species  shared  in  the  cutworm  attack  upon  both  garden 
and  farm  vegetation,  as  has  been  reported  at  length  on  another 
page,  but  the  most  abundant  in  1888  was  one  new  to  economic 
entomology, — the  clay-backed  cutworm, -4 (ry/'o//.s  mori^isoniana. 

The  ARMY  WORM  was  locally  reported  from  a  few  counties  of 
Bouthern  Illinois  in  spring  and  early  summer,  but  in  terms  in- 
sufficient to  distinguish  it  from  cutworms  of  similar  appearance. 
One  of  the  latter  especially,  the  clay-backed  cutworm,  was  so 
generally  mistaken  for  the  army  worm  that  little  reliance  can  be 
placed  on  these  statements. 

Another  species,  new  to  economic  entomology,  is  a  very  de- 
structive PLUM  borer  .sent  me  from  Sangamon  county  in  1887, 
larvge  of  which  were  bred  to  the  pyralid  moth  Euzophcra 
semifuneralis.  Walk. 

In  1888  lawns  and  meadows  of  Central  Illinois  suffered  (especially 
the  former)  from  unusual  numbers  of  root  web  worms  or  "gi-as& 
web  worms,"  as  they  have  been  variously  called,  the  most  abundant 
species  of  the  season  being  Crambus  exsiccafas;  C,  fuscicoslrllns 
was  also  common,  and  both  were  bred  from  corn.  C.  zcPlbis,  on 
8.  K-  B 


the  other  hand,  was  rare.  From  a  correspondent  in  Carroll  county, 
in  the  northern  part  of  the  State,  I  learned  that  these  insects 
h^ve  been  so  numerous  there  for  several  years  as  to  compel  the 
replanting  of  most  of  the  corn  on  sod. 

The  practice  of  spraying  apple-trees  in  spring  to  protect  the 
fruit  from  the  codling  moth,  or  apple  worm,  is  now  rapidly 
becoming  general,  based  largely  in  this  State  on  the  experiments 
and  recommendations  of  this  office  as  published  in  our  Bulletin 
iJo.  1.*  The  results  for  1887  were  generally  very  encouraging, 
but  those  for  1888  were  less  decisive,  owing  to  an  extraordtiuary 
scarcity  of  the  insects  themselves,  especially  in  Central  Illinois. 
This  was  evidently  due  to  the  occurrence  in  1888  of  an  unusual 
apple  crop  following  a  season  of  unusual  scarcity  of  this  fruit. 

A  new  and  peculiar  insect  observed  by  us  for  several  years,  and 
known  in  the  office  as  the  bubrowing  web  worm,  occurs  abundantly  in 
grass,  and  in  corn  after  sod,  not* in  numbers,  however,  so  far  as  now 
known,  to  be  a  serious  enemy  to  the  latter  crop.  This  species  was 
bred  in  1888  to  a  moth,  Pseudanaphora  arcanelluy  described  else- 
where in  this  report  A  less  common  species  of  similar  habit  was 
also  bred  in  1888,  and  proved  to  be  a  Caenogenes,  described  on 
another  page  as  C.  mortipennella,  Grote. 

The  history  of  the  Hessian  fly  during  the  past  two  years  ex- 
hibits anew  the  effect  of  drouth  upon  the  multiplication  of  that 
species.  Many  of  the  wheat  fields  of  Southern  Illinois  in  regions 
which  had  been  free  from  the  fly  the  preceding  year,  showed  it  in 
such  numbers  at  harvest  time  in  1887  as  to  make  it  seem  probable 
that  the  following  crop  would  sufiFer  heavily;  but  a  severe  mid- 
summer drouth  following,  prevented  almost  entirely  the  growth  of 
volunteer  grain,  and  very  probably  also  dried  up  the  larvae  and 
pupae  of  the  fly  in  the  field.  As  a  consequence,  thebe  neighbor- 
hoods in  1888  were  almost  absolutely  free  from  evidence  of  at- 
tack, although  in  adjacent  counties,  where  the  drouth  was  less* 
severe,  the  fly  was  noticeably  abundant  in  the  fall  of  1887  and  in 
the  following  spring. 

Experimental  sowings  in  1887  and  1888,  made  to  trace  the  sum- 
mer history  of  this  insect,  failed  because  of  the  drouth, — in  the 
former  year  completely,  in  the  latter  partially,— -only  the  latest 
planting  growing.  One  plot,  sown  at  Albion,  Edwards  county, 
July  28,  started  slowly,  and  was  heavily  attacked  by  chinch  bugs 
and  grasshoppers.  There  no  Hessian  flies  were  detected  August 
24,  but  by  September  13,  larvae  of  almost  all  ages  occurred  in 
great  abundance,  and  by  the  18th  a  few  had  formed  fresh  puparia. 
Transferred  to  the  office    at  Champaign  and  kept  in  the  open  air, 

*The  method  of  field  application  now  most  commonly  used  differs  widely  from  that  of  my  pub- 
li.«li( c  experimeuiti.  In  the  latter,  the  finest  posetible  spray  was  applied  by  passing  the  nozzle  about 
throtiL'h  the  foliage  of  the  tree.  In  the  common  orchard  practice  a  mnch  coarser  spray  is  thrown 
from  beneath,  throngh  a  ?hort  tube,  with  sufflcient  force  to  reach  the  top  of  the  tree  after  leaving 
the  nozzle.  A  greater  amount  of  water  being  thus  applied,  a  smaller  proportion  of  the  poison  is 
necessary.  More  than  one  pound  to  two  hundred  gallons  is  superfluous,  and  may  be  injurious, 
^  hereas  in  my  own  experiments  we  found  a  pound  to  fifty  gallons  harmless. 
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the  first  imago  (a  female)  emerged  October  9;  a  male,  October  10. 
October  16,  two  more  females  appeared  and  another  male;  October 
23,  another  male;  October  26,  three  males  and  a  female;  October 
27,  one  female  and  three  males.  On  a  final  search  in  the  cage, 
made  November  12,  a  female  was  found  dead,  with  eggs  near  her. 
Compared  with  our  previous  record,  as  presented  in  the  Fifteenth 
Report  and  in  my  Office  Bulletin  No.  3,  these  data  merely  bring 
the  appearance  of  this  autumnal  brood  about  ten  days  earlier.  An 
attempt  to  secure  fertilized  eggs  and  rear  larvae  from  the  imagos 
hatched  as  above,  failed,— probably  because  the  small  number  of 
specimens  reared  and  their  scattered  appearance  prevented  copulation. 

Another  dipterous  insect  (a  tipulid  larva),  brought  to  the 
front  in  a  new  relation  by  the  drouths  of  1886  and  1887,  was 
first  obtained  by  us  from  meadows  in  Edwards  county  in  the  fall 
of  1880,  where  it  had  shared  largely,  at  least,  in  the  destruction 
of  a  field  of  clover.  The  feeding  habits  of  this  species,  and  the 
extent  of  its  injuries  were  made  out  by  us  in  1887,  as  will  appear 
in  the  body  of   this  report. 

The  same  conditions  which  encouraged  the  multiplication  of 
web  worms  in  1887  and  1888  gave  rise  during  the  former  year  to 
an  extraordinary  number  of  white  grubs,  especially  in  lawns. 
Experiments  made  at  this  time  on  the  University  lawn  demonstrated 
the  possibility  of  killing  the  grubs  in  the  earth  by  a  free  use  of 
the  kerosene  emulsion,  but  at  an  expense  considered  excessive  by 
the  horticultural  foreman.  This  standard  species  is  rapidly  rising 
in  importance  as  a  corn  insect  in  Central  Illinois,  evidently  breed- 
ing freely  in  com,  as  shown  by  our  own  observations  and  by  cor- 
respondents' reports.  A  general  destruction  of  the  beetles  by 
light-traps  will  probably  be  necessary  in  some  of  the  worst  infested 
districts. 

Among  minor  injuries  by  beetles  we  noticed  a  habit— not  hitherto 
reported — of  one  of  the  lady  bugs,  Anatis  15-pundata,  which  was  re- 
peatedly observed  burying  itself  in  the  pulp  of  ripe  cherries  on 
the  trees. 

Another  coleopterous  species  detected  in  a  new  mischief  is  the 
PALE  STRIPED  FLEA  BEETLE,  Systenci  blandci,  sent  us  from  Southern 
Illinois  as  the  most  common  and  destructive  melon  insect. 

From  granaries  and  elevators  at  Shawneetown,  at  Albion,  and  in 
Central  Ulinois,  I  received  during  the  fall  of  1887  several  lots  of  an 
in.sect  larva  reported  as  destructive  to  stored  grain.  This  proved  to 
belong  to  a  species  of  beetle  {Tenebrioides  mauritanica)  of  the 
family  Trogositidse,  mentioned  in  the  earlier  reports  of  this  series 
by  both  LeBaron  and  Thomas,  and  by  them  regarded  as  carnivo- 
rous only — a  conclusion  in  which  they  followed  eminent  European 
authorities.  Our  observations  show,  however,  that  this  supposi- 
tion is  an  error,  as    the  larvfe  placed    in    confinement  in  boxes  of 
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grain  fed  freely  on  both  wheat  and  corn.  In  December,  in 
Edwards  county,  they  were  boring  holes  in  the  sides  of  the  bin 
as  if  for  transformation;  and  adults  occurred  with  the  larvae  in 
considerable   abundance  in  May  of  the  following  year. 

One  of  the  most  remarkable  features  of  the  recent  agricultural 
development  of  the  State  is  the  organization  of  extensive  drainage 
operations  and  the  opening  up  to  cultivation  of  great  tracts  of 
swamp  land.  As  the  original  vegetation  of  these  lands  is  peculiar, 
the  first  crops  raised  there  are  exposed  to  peculiar  insect  attack 
by  species  native  to  the  swamp  grasses,  and  I  have  watched  with 
interest  not  unmixed  with  apprehension  the  entomological  conse- 
quences of  this  improvement.  A  marked  instance  of  possible  mis- 
chief of  this  kind  presented  itself  in  the  summer  of  1888,  in  the 
form  of  an  attack  on  corn  and  millet  in  one  of  these  drainage 
districts,  by  a  snout  beetle  {Sphenophorus  ochreus)  whose  breed- 
ing habits  and  history  were  at  the  time  unknown.  A  full  account 
of  the  observations  and  experiments  made  in  the  investigation  of 
this  species  is  given  in  a  separate  article;  and'  with  this  I  liave 
incorporated  considerable  new  information  concerning  other  injuri- 
ous species  of  this   genus. 

Abundant  among  the  chinch  bugs  (whose  continued  devastations 
in  Southern  Illinois  have  called  for  very  full  treatment  in  this 
report)  was  a  species  occasionally  noticed  by  economic  entomolo- 
gists known  by  them  as  the  flea  negbo  bug  {Thyreocoris  j)Hh'' 
car  ins).  Its  extraordinary  abundance  in  wheat  fields  at  harvest 
time  in  1887  and  1888  had  no  visible  connection  with  any  injury 
to  grain,  and  experiments  reported  in  another  article  show  that  it 
fed  rather  upon  certain  abundant  weeds. 

Injuries  done  by  the  COKN  root  louse  (Aphis  maidis?  Fitch) 
were  apparently  neither  more  nor  less  abundant  than  in  recent 
years."  Notable  progress  was  made  in  the  determination  of  obscure 
points  in  the  life  history  of  this  species,  some  of  them  open- 
ing the  way  to  experimental  work  for  its  extermination.  The 
supposed  aerial  form  of  this  louse,  which  appears  in  mid- 
summer upon  the  leaves  of  the  corn,  has  been  unusually  rare 
during  the  last  two  years — possibly  because  of  the  hot  and  dry 
weather,  so  intense  in  1887  as  to  whiten  and  kill,  by  a  sort  of  sun- 
stroke, innumerable  leaves  of  (?orn  in  thrifty  fields. 

The  common  grasshoppers,  so  abundant  in  1885  and  1886,  were 
rarely  heard  from  in  the  period  covered  by  this  report,  a  few  com- 
plaints from  Southern  Illinois — especially  in  1888,  from  the  extreme 
southeastern  part  of  the  State— being  all  the  reports  of  noticeable 
damage  which  reached  this  office.  At  Centralia  a  five-year-old 
orchard  was  badly  hurt  by  them  in  1888,  and  at  Shattuc,  meadows 
were  damaged  in  1887.  The  species  involved  were  Pezotdiix  fc- 
mur-ruhrum  and  P.  differentia  lis —the  same  as  those  most  abun- 
Jant  in  Northern  Illinois  three  years  before. 


XIII 

Our  common  white  ant  {Termes  flavipes)  has  been  several 
times  reported  to  me  for  its  injuries  to  buildings  and  other  wood- 
work. A  large  i)ortiou  of  one  side  of  a  small  farm  house  in  Put- 
nam county  was  eaten  out  by  it  in  1887,  and  a  small  granary  was 
nearly  destroyed  on  the  same  premises;  and  in  1888  a  similar  oc- 
currence was  reported  from  Varna,  Illinois,  where  the  wood-work 
of  some  windows  and  the  supports  of  a  heavy  chimney  had  been 
completely  destroyed. 


S.  E.-0 


ERRATA. 


Pttge  1.  third  foot  not^*^  for  5  and  6,  read  '6  and  4. 

Pd^e  22,  linee  22  and  Zi,  for  excei*slve,  read  successive;  fooi-nole,  for  37  read  33. 

Pa«e  29,  foot-note,  for  13, 19,  23,  read  11, 17,  a>,  respectively. 

Pag«  3S,  line  9,  for  11  read  9. 

Pai^  35,  foot-  noi«,  for  11  read  9. 

Page  36.  line   16,  for  January  read  June. 

Page  V,  line   12  from  bottom,  for  bacilu!«  read  bacillus. 

Pay;e51,  line  22,  for  pfnicari'tm  Te&A  pert U aria. 

Pa^  51,  line  18,  for  abundant  read  abandoned. 

Page  58,  line  1,  strike  oat  hyphen. 

Page  W,  line  6  from  bottom,  insert  comma  after  raHosuit, 

Paee  6.\  lant  line  long  primer,  for  46  read  45. 

Paip>  W,  Mne«  1  and  2,  after  o^hrf'M  strike  out  interrogation  point  and  "vfim  great  misgiving  a 
fc^to  its  species'*;  line 3,  for  Phragmites  read  Scirpue. 

Page  72,  line  18.  for  Hiaiorie  read  Histoire;  line  21,  for  Ed.  Le  Conte  real  Le  Conte's  edition. 

Page  76,  line  14,  for  circular  read  »emi-clrcular. 

Page  85,  for  Southern  read  Central. 


lADVAKCBD    SHEETS    FROM     l^H    REPORT    OP     THE    STATE    ENTOMOLOGIST    OF 

1LLIN08.] 

STUDIES  ON  THE  CHINCH  BUG*    11. 

{Blissus  leucopferuSj  Say.) 

The  economio  entomology  of  this  State  has  been  distinguished, 
during  the  last  four  years,  b^  the  longest  period  of  continuous 
chinch  bug  devastation  known  in  the  history  of  that  insect;  but  as 
evidences  of  the  disappearance  of  this  outbreak  are  now  (Septem- 
ber 30)  beginning  to  accmulate  it  is  perhaps  not  too  soon  to  write 
its  history. 

Its  beginnings  were  apparent  in   1885,  when   noticeable   injuries 
to  com  were  reported  from  ten  counties  of  Southern  Illinois,  f    In 
1886,  thirty  counties  of  that  region  were  seriously  damaged,  Wash- 
ington  county    (about   the   center   of  destruction)  being  perhaps 
'woTst    infested.     In    1887    the    loss     was    severe    in    thirty-eight 
oounties    of   the    southern  district,  and  very  noticeable  in    thirty- 
seven  others   of   Northern   and  Western   Illinois^;  while  in    1888 
small  grain   and  com  were   heavily  infested   throughout  all  the 
southern   counties,  favorable    weather   alone  enabling  the  crops  to 
^thstand  the  injury  better  than   the   year  preceding.     The  attack 
ywBB  now  considerably  diminished  in  the  center  of  the  affected  area, 
'but  farther  to  the  east,  in  Clay,  Bichland,  and  Crawford  counties, 
it  was  much  heavier  in  the  beginning  of  the  season  than  the  pre- 
oeding  year,  its  force  decreasing,  however,  with  the   disappearance 
of  the  first  generation.     On  the  ^  extreme  southern  borders  of   the 
State,  on  the  other  hand,  it  continued  with  undiminished  severity, 
the  damage  done  in  1888  being  greater  than  that  in  1887, — greater 
in  Pope  and   Pulaski   counties,  I   was   informed,  than  ever  before 
since  their  settlement.     There  was  thus  apparent  a  wave-like  prop- 
agation outward   from    the   center   above  mentioned,  the    crest  of 
the  wave  of  increase  requiring  two  years  to   pass   from    Washing- 
ton county  to  the  Ohio  River.     A   similar  gradual  increase  north- 
ward was  demonstrated  by  a  comparison  of  the  numbers  of  chinch 
bogs  in  early   spring  of  1887  with  those  of   the  summer  and  fall, 
in  the  counties  of  Montgomery,  Christian,  and  Shelby. 

*For  Article  I.  of  this  sertM.  see  12tb  Report  of  the  State  Entomologist  of  nUnols,  1882,  pp.  82-68. 

fSee  '^Mieoellaneous  Eieays  on  Economic  Entomology"  In  Appendix  to  Traneactlone  Depart* 
ment  of  Agricnltnre,  Ulinole,  1885,  (vol.  23).  p.  28. 

"^  tSee  table  of  ii^nrlet  by  counties  on  pp.  6  and  6.  The  loss  in  niinois  was  computed  for  18R7,  by  J.  R. 
Dodxe,  statistician  of  the  u.  S.  Department  of  Agrlenltnre.  at  $11,840,000.  (See  report  of  the  Com- 
r  of  Affrieoltnre  for  1887.  p.  66.) 


Tlie  recent  "vnde-spread  appearance  of  three  destmctive  conta- 
^ons  diBeases  oi  the  chmch  bug,  and  a  consequent  diminution  of 
its  numbers,  makes  it  seem  at  last  unlikely  that  any  extraordinary 
loss  will  follow  next  year  in  the  territory  which  has  been  so  long 
infested. 

The  present  account  will  be  limited  chiefly  to  the  most  peculiar 
features  of  this  eruption,  and  to  the  new  knowledge  gained  by  a 
careful  study  of  its  course. 

The  following  table  of  loss  by  the  chinch  bug  in  Illinois  during 
the  year  1887  (when  its  injuries  were  most  severe)  is  derived 
from  assessors'  reports  to  the  office,  made  as  explained  under 
another  head.  The  figures  against  the  name  of  eacn  county  indi- 
cate the  number  of  townships  from  which  was  reported  the  grade 
of  loss  indicated  by  the  word  at  the  head  of  the  column;  and  the 
number  of  townships  heard  from  in  each  county  is  shown  by  the 
sum  of  the  figures  against  the  name  of  that  county  in  all  the 
columns  for  each  crop. 
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The  recent  wide-spread  appearance  of  three  destructive  conte- 
gions  diseases  of  the  chinch  bug,  and  a  consequent  diminution  of 
its  numbers,  makes  it  seem  at  last  unlikely  that  any  extraordinary 
loss  will  follow  next  year  in  the  territory  which  has  been  so  long 
infested. 

The  present  account  will  be  limited  chiefly  to  the  most  peculiar 
features  of  this  eruption,  and  to  the  new  knowledge  gained  by  a 
careful  study  of  its  course. 

The  following  table  of  loss  by  the  chinch  bug  in  Illinois  during 
the  year  1887  (when  its  injuries  were  most  severe)  is  derived 
from  assessors'  reports  to  the  office,  made  as  explained  under 
another  head.  The  figures  against  the  name  of  each  county  indi- 
cate the  number  of  townships  from  which  was  reported  the  grade 
of  loss  indicated  by  the  word  at  the  head  of  the  column;  and  the 
number  of  townships  heard  from  in  each  county  is  shown  by  the 
sum  of  the  figures  against  the  name  of  that  county  in  aU  th< 
columns  for  each  crop. 
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Note.— The  excess  of  numbers  in  this  table  in  some  section*,  as  compared  with  those  in  tables  I.  to 
VIII ,  on  subsequent  pages,  is  due  to  the  fact  that  a  part  of  the  reports  of  damage  received  were  not 
available  in  the  later  discussions,  because  corresponding  reports  of  acreage  were  either  wanting  or 
Imperfect. 


INFLUENCE  OP  EXCESSIVE  DBOUTH. 

The  general  conditions  precedent  to  this  chinch-bug  uprising 
conform  to  the  established  principle  that  a  succession  of  dry  and 
^arm  summers  has  most  to  do  with  the  origin  of  a  chinch-bug 
outbreak;  but  it  has  not  been  heretofore  noticed  that  drouth  may 
become  too  severe  for  even  this  drouth-loving  species.  In  some 
parts  of  Washington  county  the  com  crop,  and  even  the  field 
grasses  infested  by  the  chinch  bug,  had  been  almost  completely 
destroyed,  in  1886,  as  early  as  the  beginning  of  Au&nist,  thousands 
of  acres  standing  at  the  time  as  dry  as  in  midwinter.  This  coming 
at  the  breeding  season  of  the  second  generation,  their  multiplica- 
tion was  cut  short,  large  numbers  of  the  young  perished  in  the 
fields,  and  the  old,  no  longer  able  to  find  food  there  or  to  mature 
their  eggs,  were  driven  in  immense  nimibers  to  the  woods. 

A  visit  made  to  this  region  at  harvest  time  in  1887  showed  that 
many  fields  at  a  little  distance  from  the  woods  contained  scarcely 
a  chinch  bug  where  there  had  been  myriads  the  season  before;  ana 
that  fields  in  which  these  pests  occurred  in  numbers  sufficient  to  do 
serious  mischief  were  almost  invariably  beside  woodlands,  or,  if  at 
a  little  distance,  that  only  the  borders  nearest  the  woods  were 
suffering.  In  the  western  part  of  the  adjacent  county  of  Clinton 
(visited  at  the  same  time),  where  the  com  had  been  much  less 
completely  killed  the  year  before,  the  chinch  bugs  were  scattered 
everywhere,  even  miles  from  woods,  and  the  early  damage  to  small 
grain  was  much  more  severe. 


EFFECT  OF  ABANDONING  CORN  AS  A  OBOP. 

These  facts  give  us  a  hint  of  the  results  possible  in  a  small 
grain  country,  if  corn  be  abandoned  for  a  time  to  reduce  the  food 
supply  of  the  second  generation.  They  amount,  in  fact,  to  a  nat- 
ural experiment  on  a  very  lar^e  scale,  with  this  procedure.  The 
results  were  certainly  interestmg;  but  the  method  has  this  draw- 
back, that  the  meadows  and  pastures  may  be  thus  exposed  to 
damage  by  desperate  and  starving  hordes  of  chinch  bugs  searching 
the  country  for  food.  No  serious  injury  was  done,  however,  in 
this  way  to  grass  lands  in  the  district  indicated.  While  we  shall 
see  later  that  meadows  may  be  used  freely  and  extensively  by  the 
chinch  bug  as  breeding  grounds  in  spring,  this  is  usually  only 
where  a  fresh  and  succulent  growth  of  young  grass  offers  an  ex- 
traordinary temptation.  It  would  seem  that  the  abandonment  of  com 
wherever  small  grain  is  largely  raised  may  be  at  least  as  effective  a 
preventive  measure  as  the  abandonment  of  wheat  where  com  is 
the  principal  crop.  Indeed,  it  may  well  be  more  so,  since  the 
attempt  to  reduce  the  first  brood  by  limiting  wheat  culture  must 
be  made  during  the  season  of  active  growth  for  nearly  every  sort 
of  vegetation,  the  chinch  bugs  having,  therefore,  at  worst,  an 
abundance  of  every  kind  of  food  save  wheat;  but  the  second  brood 


6 

develops  when  most  plants  attacked  by  chincli  bugs,  excepting 
corn,  are  either  dead  or  have  ceased  to  grow  rapidly,  and  the 
alternative  food  resources  of  the  insects  must  be  relatively  few  and 
slight. 

SUCCESSIVE  ABANDONMENT  OP  CORN  AND  WHEAT. 

The  ideal  procedure  with  wheat  and  com,  is  doubtless  the  sup- 
pression of  com  one  year  and  of  wheat  the  next,  cutting  down  Uie 
second  chinch-bug  generation  of  one  season  and  the  first  of  the 
following.  The  effect  of  this  rotation  also  was  indicated  by  a 
spontaneous  experiment  made  by  uature  in  parts  of  Marion  and 
Clinton  counties  in  1887  and  1888.  Here  the  severe  drouth  of 
1887  cut  short  the  corn,  in  some  neighborhoods  early  destroying 
it,  so  that  not  a  stalk  in  acres  ever  formed  an  ear;  and  the  wheat 
sown  the  following  autumn  was  so  badly  winter-killed  that  prac- 
tically all  was  plowed  up  in  spring,  the  ground  being  replanted 
to  other  crops.  As  if  in  consequence  of  these  occurrences,  the 
chinch  bi^  in  this  region  in  the  spring  of  1888  were  much  fewer 
than  in  18H7,  not  more  than  one  fourth  as  numerous  according  to 
my  own  judgment,  local  observers  putting  the  difference  at  about 
one  half. 

SECONDARY  EFFECTS  OF  THE  ABANDONMENT  OP  WHEAT. 

Susi)ension  or  abandonment  of  wheat  culture  has  been  for  a 
hundred  years  the  favorite  method  of  evading  the  ravages  of  the 
chinch  bug;  but,  so  far  as  I  know,  this  measure  has  heretofore 
been  taken  only  when  the  insect  hordes  were  about  to  disappear 
xmder  the  action  of  other  and  more  general  causes,  and  the  real 
effect  of  this  variation  in  farm  management  has  cousequentlv  not 
been  clearly  demonstrated.  Other  unplanned  exi)eriments  of  the 
kind  which  I  have  found  so  instructive  lately,  have  thrown  much 
light  on  this  subject  also. 

About  Edgewood,  in  Effingham  county,  where  scarcely  any  wheat 
was  raised  in  1887,  it  was  clear  to  a  demonstration,  Jui>e  21,  that 
the  chinch  bugs  had  lived  and  bred  since  early  spring  in  timothy 
meadows,  many  of  which  were  already  hopelessly  ruined  for  the 
year;  and  from  these  meadows  the  bugs  were  then  making  their 
wa^  to  oats  and  corn.  Oats  fields  h^  also  become  infested  by 
flying  adults  in  spring,  and  young  and  old  were  everywhere  dis- 
tributed, many  acres  of  oats  being  dead  and  dried  up. 

In  some  parts  of  Clay  county — notably  about  Flora — the  amount 
of  land  in  wheat  had  been  gradually  diminished  from  year  to 
year,  until,  in  the  spring  of  1888,  I  could  find  but  two  small 
fields  in  a  considerable  district.  The  insect  wave  had  here,  how- 
ever, but  just  reached  its  height,  and  to  the  general  alarm,  not 
only  were  the  bugs  more  numerous  than  ever  before,  but  they 
were  widely   and    generally    dispersed    through   oats    and    young 


timothy  meadows  and  even  in  blue  grass  pastures,  breeding  as 
rapidly  there,  to  all  appearance,  as  u  these  fields  had  been  in 
wheat.  The  oats  especially  were  suffering  everywhere,  bugs  of 
all  ages  being  ecjually  dispersed  throughout  the  fields*;  and,  later, 
corn  fields  were  invaded  in  the  usual  way,  first  from  the  edges, 
and  then  by  a  general  flight.  In  short,  it  was  difficult  to  believe, 
after  a  careful  examination  of  this  neighborhood,  that  the  chinch 
bugs  would  have  "been  any  more  abundant  if  every  other 
field  had  been  in  wheat;  while  it  seemed  probable  that  if  a  mode- 
rate amount  of  wheat  had  been  sown,  this  would  have  received 
the  weight  of  the  attack  and  the  other  crops  would  have  been 
correspondingly  relieved.t 


KELATI0N8   OF   THE    AREA    OF    WHEAT  AND  OTHER 
CROPS  TO  CHINCH-BUG  INJURY. 

The  fact  (now  to  be  clearly  seen  in  Illinois)  that  chinch  bugs 
will  breed  in  winter  wheat  as  well  as  in  the  spring  varieties,  and, 
under  certain  circumstances,  in  oats  and  timothy  scarcely,  if  at 
all,  less  freely  than  in  wheat,  tends  greatly  to  unsettle  the  ideas 
of  the  entomologist  and  to  confuse  the  practice  of  the  farmer, 
especially  as  we  lack  authentic  detailed  evidence  on  the  relation 
of  wheat  and  other  crops  to  chinch-bu^  increase,  drawn  from  a 
territory  large  enough  to  warrant  positive  generalization.  I  have 
consequently  thought  it  highlv  important  that  an  extended  and 
thorough-going  study  should  be  made  of  the  relations  of  the  cul- 
ture of  wheat  (and  indeed  of  oats,  corn,  and  grass  likewise)  to 
chinch-bug  injury  to  the  various  crops. 

Conditions  in  Illinois  during  1887  were  as  favorable  to  the  in- 
vestigation, of  this  subject  as  it  would  have  been  possible  to 
arrange,  since  we  had  coincident  every  variation  in  chinch-bug 
damage,  from  none  whatever  to  the  complete  destruction  of  every 
crop  liable  to  attack,   and    also  every    variation  in    wheat    culture, 


*Tbe  marked  preference  for  wheat  where  both  wheat  and  oats  are  acceesible  to  the  chinch  hug 
wiMi  very  clearly  demonntrated  by  an  obeervation  which  I  made  in  Washington  connty  in  1886.  In 
a  field  sown  partly  to  each  crop,  with  no  fence  between,  chinch  bugs  were  thickly  clattered  on  the 
•terns  of  wheat,  e^pedallT  on  the  nodes,  op  to  the  very  boundary  line,  but  not  one  could  be  foand 
oa  the  other  ^raln.  Even  where  the  two  were  interminfcled.  the  stalks  of  wheat  among  the  oats 
had  been  careftiUy  sought  oat,  while  the  oats  plants  among  the  wheat  were  as  generally  avoided. 

tOf  especial  interest  in  this  connection  Is  the  following  letter  written  May  14, 1887,  by  Hon.  J. 
W.  Roblson,  Towanda,  Kansas,  a  former  resident  and  large  farmer  of  Illinois  and  an  ex-senator  of 
(his  State: 

"The  old  chinch  bags,— those  of  last  year's  crop  that  have  wintered  over,— are  now  extremely 
nameroas  and  destructive  here ;  as  numerous  as  I  over  saw  them  in  Au^nit  and  September  in  the 
mature  form.  They  have  already  entirelv  destroyed  the  wheat  on  thin  soil  and  half  of  that  on  onr 
best  lands.  They  have  also  destroyed  at  least  half  the  oats  crop,  and,  strange  as  it  may  appear,  have 
killed  a  few  patches  of  com  and  are  distributed  over  all  our  corn,  from  a  lew  to  fifty  on  a  hill,  the 
com  being  from  one  Inch  to  six  inches  in  height.  They  are  laying  a  very  large  crop  of  eggs  on  all 
these  plants,  but  none  have  yet  hatched.  Our  wheat  is  Just  heading  out, and  some  heads  are  in  bloa- 
■om.  This  is  the  first  time  I  have  known  old,  last  year's  bug«i  to  lay  very  many  eggs  on  young 
com.    Timothy  and  orchard  grass  are  very  dry  and  small,  but  not  harmed  by  the  bugs.^ 
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fiom  townships  in  Central  and  Northern  Illinois  in  which  not  an 
acre  of   wheat  was    reported,   to    others — mostly  in    the    sonthem 

Srt  of  the  State — ^where  the    wheat  area  ranged  from    10,000    to 
,000  acres  per  township.* 

Further,  where  damage  had  been  done,  it  was  in  some  cases 
barely  x)erceptible  for  the  first  time  in  many  years,  and  in  others  had 
been  repeated  with  extreme  severity  for  several  successive  seasons. 
This  made  easily  possible  elaborate  comparison  in  all  parts  of  the 
State  between  the  wheat  acreage  and  the  amount  of  chinch-bug 
damage  done  to  the  principal  crops.  If  the  latter  was  found  to 
var5r  generally  with  the  former,  the  area  in  wheat  increasing  or 
diminishing  where  injury  to  com,  grass,  etc.,  was  greater  or  less, 
the  presumption  would  be  very  strong  that  there  was  some  con- 
nection of  cause  and  effect  between  these  two  sets  of  data.  I  con- 
sequently undertook  to  collect,  classify,  and  discuss  the  facts 
obtainable  in  this  State  bearing  on  this  important  matter, — a  labor 
which  has  absorbed  much  of  my  own  time  and  the  greater  part 
of  that  of  two  assistants  during  some  months  of  the  summer  and 
fall.  The  scope  of  my  inquiry  was  finally  widened  so  as  to  in- 
clude an  examination  of  the  relations  of  chinch-bus  injury  to  com 
and  grass,  as  well  as  to  wheat  and  the  other  small  grains,  with  a 
view  to  showing  the  kind  of  rotation  or  cropping  prevalent  in  the 
worst  infested  districts  as  compared  with  those  nearly  or  quite 
free  from  damage. 

COLLECTION  OF  DATA. 

For  the  facts  of  both  orders,  I  had  recourse  to  township  as- 
sessors throughout  the  State.  Those  concerning  acreage  in  wheat 
and  other  crops  were  compiled  from  the  Assessors'  Reports  for 
the  years  1886  and  1887  on  file  at  the  Stat^  Capitol;  and  those 
concerning  insect  injury  to  small  grain,  corn,  and  grass,  were 
secured  by  correspondence  with  the  officers  who  made  the  assess- 
ment for  1887.  In  order  that  the  last  mentioned  facts  might  be 
uniformly  stated  in  a  way  to  make  them  available  for  tabulation, 
the  following  slip  and  postal-card  circular  were  sent  to  every  as- 
sessor in  the  State.  The  terms  selected  for  the  card  of  inquiry 
made  a  series  as  uniformly  graded  as  was  convenient,  of  expres- 
sions to  which  every  one  was  accustomed  and  to  which  all  would 
attach  a  practically  identical  meaning. 

Office  State  Entomologist. 
Ghampaiqn.  III.,  March  5, 1888. 

Dbab  Sir:  As  an  Important  item  in  an  investiKation  of  the  relations  of  wheat  culture  to 
the  chinch  bug.  which  I  have  undertaken,  Ineed  an  estimate,  by  aasessors.  of  the  amount  of  chinch- 
bus  ii^nry  in  their  respective  towns  for  the  season  of  1887.  Will  yon  be  kind  enough  to  note  upon 
the  card  enclosed  yonrjudgrment  of  this  matter,  retnrning  to  me  without  nnnecessary  delay? 

Very  RespectAiUy. 

S.  A.  FORBES, 

State  ^nUnnoloffiat. 


*Thi8  last  in  Washington  coanty. 
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BSTDUTB  or  LOBB  l.r   CBIKCH   BUC»8, 

8umm^  of  1887, 
[PleMe  indicate  by  imderUnIng  the  proper  words  in  columns  below.] 


TO  SXAU.  ORAIK. 


1. 

None 

1. 

None 

1. 

None. 

2. 

Little 

2. 

Little 

2. 

LitUe. 

8. 

Moderaie 

8. 

Moderate 

Moderate. 

Considerable 

4. 

Considerable 

Considerable. 

Qreat 

6. 

Great 

Great. 

Very  Great 

6. 

Very  Great 

Very  Great. 

Neftrly  Complete 
Complete 

7. 

Nearly  Complete 
Complete 

Nearly  Complete. 
Complete. 

8. 

8. 

Was  injury  greater  in  neighborhoods  where  wheat  or  barley  was  grown  than  elsewhere? 

Signatare: , 

Connty: 

Town: 

Eight  hundred  and  sixty-two  assessors  reported  by  the  return  of 
these  cards  marked  so  as  to  indicate  their  judgment  of  the  amount 
of  chinch-bug  injury  in  their  respective  townships. 


STUDY   OP   DATA. 

In  studying  the  data  thus  collected,  the  State  was  first  divided 
into  six  secdons;  each  section  to  be  studied  separately  from  all 
points  of  view.  .  Later,  the  two  northern  sections  were  thrown 
together,  and  also  the  three  middle  ones,  the  data  being  thus  sum- 
marized separately  for  the  three  principal  regions,  Northern,  Central 
and  Southern  Illinois;  and  finally  the  State  was  studied  as  a 
whole,  without  reference  to  geographical  divisions.  For  each  of 
these  areas  the  postal  card  township  reports  were  distributed  in 
groups  according  to  the  amount  oi  damage  done  to  each  of  the 
principal  farm  crops, — first  to  small  grain,  next  to  grass,  and 
finally  to  com.  For  example,  all  the  cards  showing  no  injury  to 
corn  were  brought  together  in  one  group,  all  those  showing  a 
*'little"  injury  to  the  crop  in  another,  all  reporting  "moderate" 
damage  in  a  third,  and  so  on,  until  all  the  cards  received  were 
divid^  into  eight  lots,  corresponding  to  the  eight  degrees  of  in- 
jury to  com  distinguished.  Then,  lists  being  made  of  the  town- 
ships belonging  to  each  group  as  thus  classified,  the  acreage  in 
wheat  for  each  township  was  taken  from  the  tables  of  acreage 
already  mentioned,  and  an  average  struck  for  each  group  corre- 
sponding to  each  grade  of  chinch-bug  injury.  These  averages 
being  set  down  in  the  progressive  order  of  increasing  loss  by 
chinch  bugs  from  "none"  to  complete  devastation,  it  was  at  once 
apparent  whether  any  connection  between  the  wheat  area  and  the 
insect  damage  was  to  be  made  out,  the  list  of  numbers  showing 
the  wheat  acreage  being,  on  the  whole,  an  increasing  series  if 
such  connection  existed,  and  otherwise  not. 
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Tables  of  this  description  were  made  for  each  year  (1886  and 
1887)  and  for  each  crop  in  each  of  the  areas  above  mentioned,  the 
whole  bein^  finally  summarized  and  concluded  by  a  general  table 
Betting  forth  the  tacts  for  the  whole  State,  and  for  all  the  crops 
taken  together. 

GENERAL  BEMABES  UPON  THE   TABLES. 

Before  entering  upon  a  detailed  examination  of  these  tables,  a 
few  critical  and  explanatory  remarks  may  well  be  made. 

In  the  first  place,  as  the  data  here  set  forth  relate  to  only  one 
of  a  considerable  number  of  varying  conditions  which  must  affect 
the  multiplication  of  the  chinch  bug  and  its  consequent  damage 
to  crops,  it  is  not  to  be  expected  that  any  correspondence  appar- 
-ent  between  wheat  culture  and  chinch-bug  injury  will  be  always 
<;lear  and  uniform.  As  it  is  impossible  that  conditions  of  weather, 
general  average  of  soil,  methods  of  cropping  and  farm  manage- 
ment, and  the  like,  should  be  the  same  for  all  the  croups  of 
townships,  these  and  various  other  influences  must  have  had  their 
various  effects  on  the  number  and  condition  of  the  chinch  bugB  in 
each  case,  so  that  a  certain  amonnt  of  variation,  upward  and  down- 
ward, will  appear  in  the  various  series,  really  due  to  these  oon- 
•cealed  but  ever  present  differences  of  circumstance. 

Where  the  wheat  acreage  is  ver^  small  and  the  chinch-bug  dam- 
age light,  as  in  Northern  Illinois,  these  miscellaneous  and  acci- 
dental variations  may  completely  conceal  the  slight  variations  to 
be  attributed  to  the  insignificant  differences  in  the  amount  of 
wheat. 

Secondly,  although  the  tcwnship  assessors  are  doubtless,  on  the 
whole,  the  class  of  men  most  likely  to  judge  intelligently  and 
accurately  concerning  the  damage  done  in  their  townships,  this  is 
really  a  difficult  matter  to  estimate,  particularly  as  my  questions 
were  not  put  te  them  until  after  they  had  made  their  annual 
round.  Tne  judgment  of  different  men  must  consequently  some- 
times have  differed  widely  with  respect  to  like  conditions  and 
grades  of  injury.  The  meaning  attached  to  the  terms  used  in  ex- 
pressing their  estimates  of  injury  must  also  doubtless  have  yaried 
<K)nsiderably, — although  less,  as  I  judged,  than  if  I  had  asked  men 
not  accustomed  to  think  in  ratios  to  give  their  opinions  in  the 
form  of  percentages  of  injury.  Other  variations  without  significance 
must  have  resulted  from  the  fact  that  in  all  this  investigation  the 
township  has  necessarily  been  taken  as  an  unvarying  agricultural 
unit, — of  uniform  size,  and  with  always  the  same  ratios  of  culti- 
vated and  uncultivated  lands. 

The  more  or  less  serious  errors  thus  arising  are  all,  however,  of 
a  sort  to  decrease  rapidly  with  the  accumulation  of  instances, 
being  most  apparent  in  the  tables  of  the  smaller  sections  and 
chiefly  obliterated  in  the  final  tables  for  the  larger  sections  and 
for  the  entire  State.     In  the  concluding  diagram   it   seems   to  me 
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that  this  process  of  mutual  cancellation  must  have  reduced  them 
practically  to  nothing,  with  the  exception  of  certain  geographical 
differences  to  be  noticed  when  that  plate  is  discussed. 

Because  of  the  unavoidable  variations  thus  arising,  I  have  made 
no  use,  in  my  discussions,  of  averages  drawn  from  groups  of  less 
than  five  towns  each, — a  limit  which  excludes  the  more,  violent, 
accidental,  and  miscellaneous  fluctuations,  but  which  still  leaves 
some  of  considerable  importance. 

Further,  it  is  to  be  noted  that  the  terms  used  in  the  township 
reports  of  injury  are  not  uniformly  graded,  the  gradations  being 
much  closer  for  the  lower  degrees  of  damage  than  for  the  higher. 
The  destruction  of  half  a  crop  would  doubtless  be  called  a  "great" 
loss,  if  not  a  **very  gr^at"  one,  so  that  the  first  fifty  per  cent,  of 
injury  is  divided  by  my  scale  of  expressions  into  four  or  five  de- 
grees, and  the  last  fifty  per  cent,  into  only  two  or  three. 

I  have  also  to  notice  that  it  was  usually  quite  impossible  to 
distinguish  accurately  the  amount  of  damage  done  by  chinch  bugs 
from  that  due  to  drouth,  and  it  is  probable  that  many  of  the 
severest  cases  of  damage  were  really  due  to  drouth  and  insects 
combined. 

Finally,  I  beg  to  remind  the  reader  that  the  facts  here  pre- 
sented are  derived  from  more  than  eight  hundred  men  widely 
scattered  throughout  the  State,  each  peculiarly  competent  to 
observe  and  report  the  data  for  his  own  district;  and  that  the  evi- 
dence thus  accumtdated  far  outweighs  that  on  which  any  one  man 
or  any  entire  neighborhood  can  rest  an  opinion, — amounts  to  many 
times  more,  indeed,  than  all  that  has  been  previously  reported  on 
this  topic.  I  believe  that  I  am  asking  no  more  than,  is  deserved  by 
the  tedious  labor  whose  outcome  is  here  presented,  when  I  claim  that 
this  mass  of  testimony  should  be  considered  as  decisive  wherever 
its  indications  are  positive  and  manifest 

INJURY  TO  CORN  AS  COMPARED  WITH   ACREAGE  IN  WHEAT   AND  OTHER 

GRAINS. 


Table  I. 

Southern    Illinois,  191   Tovms.    Injury   to   Com,   1887,   compared 
icith  Crop  Areas  for  the  Same  Year. 


Degnn  of  Injury. 


None , 

Llttre 

Moderate 

Considerable.... 

Great 

Very  great 

Nearly  complete 
Complete 


No. 
of  Tp«. 

4 

2 

1 

7 

94 

40 

85 

28 


Wheat. 


1,784 
8,974 
1,600 
1,905 
8,289 
2,278 
2,945 
4,266 


Barley. 


Rye. 


5 
15 


14 
18 
16 
28 


Oats. 


1,09:5 
1,872 
245 
1,114 
1,531 
1,875 
2,104 
2,671 


Corn. 


1,811 
2,876 
800 
2,419 
8,057 
2,.S91 
2,859 
8,157 


GraM. 


2,462 
1,640 
210 
2,121 
2,806 
2,616 
3,153 
2,975 
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I  have  selected,  first,  for  examination  the  relation  between 
injury  by  chinch  bugs  to  com  in  1887,  and  acreage  in  wheat 
and  otjtier  grains  for  the  same  year.  As  the  chinch  bugs  bred  in  wheat 
in  spring  resort  finally  to  com,  and  rear  there  almost  exclusively  the 
second  brood  of  the  season,  we  should  expect  to  find  any  increase 
in  chinch  bugs  due  to  a  large  wheat  acreage,  expressed  in  a  laiger 
degree  of  damage  to  com  in  the  same  territory.  Examining  first 
the  table  for  Southern  Illinois  and  throwing  out  the  first  three 
groups  of  townships  because  too  small  to  give  an  average  of  any 
value,  we  observe  a  slightly  irregular  but  unmistakable  increase 
in  average  wheat  acreage  as  the  chinch-bug  injury  to  com  in- 
creases. Seven  towns  reporting  the  injury  to  com  as  "consider- 
able,"  have  a  wheat  area  of  1,905  acres  each,  while  twenty-eight 
towns  where  the  com  was  totally  destroyed  averaged  two  ana  a 
fourth  times  as  much — 4,266  acres  each.  The  intermediate  num- 
bers form  an  ascending  series,  except  that  the  second  one  is  un- 
duly high,  but  still  below  the  last  This  plainly  shows  that  in 
Southern  Illinois,  in  1887,  the  wheat  area  was  much  greater,  on 
the  whole,  where  the  damage  to  com  by  chinch  bugs  was  the 
greater,  and  greatest  of  all  where  the  destruction  was  complete. 

Immediately,  however,  an  interesting  and  important  question 
arises.  Is  it  not  possible  that  in  these  towns  less  com  was  raised 
where  there  was  more  wheat,  the  area  in  the  two  crops  varying 
inversely,  the  great  chinch-bug  injury  to  corn  apparent  being  then 
due  to  the  smaller  com  acreage,  and  the  consequent  closer  con- 
centration of  insects  in  what  corn  there  was? 

The  column  headed  "corn"  in  the  same  table  gives  the  answer  to 
this  question,  and  from  this  we  learn  that  the  com  area  did  not 
decrease  as  the  wheat  area  enlarged,  but  that,  on  the  contrary,  it 
actually  increased  (though  irregularly)  as  the  wheat  did*  Cer- 
tainly, therefore,  the  corn  was  not  more  injured  only  because  there 
was  less  of  it. 

That  the  com  acreage  should  increase  with  chinch-bug  in- 
jury to  the  crop  is  a  surprising  fact,  and  snggeste  a  glance  at 
the  columns  for  oats  and  grass  (barley  and  rye  being  insignificant 
crops  in  Southern  Illinois),  and  nere  we  learn  that  the  area  in 
these  two  great  staples  also  was  the  greater  where  chinch  bugs 
were  the  more  abundant, — the  increase  in  the  numbers  for  these 
crops  being  an  almost  continuous  one  from  1,114  to  2,671  for  oats  and 
from  2,121  to  2,975  for  grass.  We  reach,  consequently,  the  interesting 
and  unexpected  generalization  that  where  the  destruction  of  corn 
by  chinch  bugs  in  the  southern  part  of  the  Stete  was  greater, 
the  area  was  greater  in  wheat,  oats,  com,  and  grass, — that  is  in  the 
staple  farm    products    of   the    region.     This   is  little   more  than 

*The  first  two  nnmbers  in  thlB  series  of  five  araonnt  to  5,476  and  the  last  to  6/)l6. 
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saying  that  the  greater  was  the  damage,  the  larger  was  the 
area  in  crops  of  any  and  all  kinds  capable  of  furnishing  food  to 
chinch  bugs* 

This  conclusion  clearly  compels  at  once  a  reconsideration  of  the 
effect  of  wheat  alone, — a  re-examination  of  the  table  so  made  as  to 
ascertain  whether  the  wheat  area  increases  faster  with  increased 
injury  than  does  the  area  in  the  other  crops  reported.  On  this 
point  the  indications  of  the  table  are  not  quite  clear,  but  are 
nevertheless  interesting  and  suggestive.  The  increase  in  wheat 
corresponding  to  the  five  available  numbers  of  the  table  we  find 
to  amount  to  an  average  of  31  per  cent,  for  each  step  of  the 
gradation;  while  that  of  corn  amounts  to  only  8  per  cent.;  that  of 
grass  to  10  per  cent.;  and  that  of  oats  to  33  per  cent.;  in  other 
words,  while  wheat  and  oats  have  increased  in  about  the  same 
ratio  with  increcise  of  injury  by  chinch  bugs,  and  bear,  so  far  as 
this  table  is  concerned,  the  same  relation  to  such  increase,  the 
corresponding  increase  of  com  has  amounted,  to  only  about  one 
fourth  that  or  the  wheat,  and  the  grass  increase  to  about  one  third* 
From  this  we  are  certainly  justified  in  concluding,  provisionally, 
that,  even  under  the  extreme  conditions  prevailing  in  Southern 
Illinois  last  year,  the  acreage  of  wheat  has  more  to  do  with  the 
increase  of  chinch-bug  injury  to  com  than  the  area  of  any  other 
crop,  except,  perhaps,  oats;  but  as  the  latter  crop,  and  also  com 
and  grass,  seem  also  to  favor  insect  increase,  we  find  little  en- 
couragement for  the  supposition  that  under  such  circumstances  an 
abandonment  of  wheat  alone  will  serve  to  control  injury  by  the 
chinch  bug,  or  seriously  to  check  its  increase. 

Table  II. 

Central   Illinois,    397   Towns.    Injury    to    Com,    1887,  compared 
tcith  Crop  Areas  for  the  Same   Year. 


Degree  of  Injaxy. 


No. 
of  Tpe. 


Wheat. 


Barley. 


Kye. 


OatB. 


Corn. 


Grass. 


^'one 

Little 

Moderate 

Considerable 

Oreat 

Very  great 

NearlT  complete 
Complete 


944 

78 
14 
88 

8 
11 
18 

1 


1,811 
2,060 
2,868 
2,682 
2,641 
2,949 
8,189 
6,118 


98 
44 
81 
16 
23 
46 
27 
817 


2,764 
2,281 
1,711 
1,172 
1,502 
2,134 
2,254 
4,267 


5,766 
6,046 

4,488 
8,276 
8,003 
4,514 
4,428 
7,251 


5,992 
5,439 
4,880 
4,838 
5,831 
5,164 
6,017 
11,616 


Passing  now  to  Table  IL,  for  397  towns  of  Central  Hiinois 
where  all  the  grades  of  injury  to  com  except  the  highest  are  rep- 
resented by  groups  of  townships  sufficiently  large  to   be  available 


*As  It  here  seemed  possible  that  the  larger  area  nnder  cnlttration  was  a  conseanence  of  the 
greater  and  lons-oontinaed  chinch  bag  Iqjary  with  which  I  found  it  associated,  ana  not  in  any 
Mase  a  eaaae,--dae.  In  fact,  to  the  clearing  ap  of  the  richer  bottom  lands  in  Southern  niinois. 
*bere  the  partially  ezhansted  prairie  lands  had  repeatedly  failed  to  yield  a  profitable  crop,~I 
tboroQgUy  overhauled  my  data  with  this  point  in  mind,  but  without  finding  any  ground  for  such 
a  conclusion.  The  area  under  cultivation  in  the  principal  crops  was  greater  in  1887  than  in  1886, 
^Qt  the  increase  was  not  more  marked  in  regions  oadly  Infested  than  in  those  where  the  damage 
•Mlesi, 
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for  discassion,  we  observe  at  once  that  the  figures  for  w^eat  in- 
crease regularly  from  1,311  acres  per  township,  where  the  injury 
was  none,  to  3,189  acres,  where  the  loss  was  nearly  complete.  An 
inspection  of.  the  columns  for  the  other  crops  shows  us  that  here 
the  grass  areas  remain  about  the  same,  neither  rising  nor  falling, 
if  we  take  the  list  together;  but  that  the  figures  for  corn  and  oate 
clearly  show  a  tendency  the  reverse  of  that  observed  in  Southern 
Illinois;  for  while  the  successive  numbers  run  somewhat  irregu- 
larly, the  whole  series  is  clearly  a  descending  one.  Certainly, 
therefore,  we  must  conclude  that  in  this  great  territory  increased 
injury  to  corn  goes  along  with  an  increased  acreage  in  wheat,  as 
in  Southern  Illinois;  but  as  this  is  also  attended  by  a  decreased 
acreage  of  corn  and  oats,  it  remains  for  us  to  determine  whether 
the  greater  damage  to  com  may  not  all  be  connected  with  this 
latter  fact, — may  not  be  due  simplv  to  a  more  concentrated  attack 
in  the  smaller  com  area.  A  simple  calcidation  demonstrates,  how- 
ever, that  the  average  increase  in  the  series  of  figures,  for  wheat, 
(24  per  ceni)L  is  nearly  five  times  as  great  as  the  average  inverse 
ratio  in  the  figures  for  corn  (5  per  cent.)  and  six  times  as  great 
as  for  oats  (4  per  cent.).  In  other  words,  as  the  wheat  area  in- 
creases many  times  faster  than  the  corn  area  decreases,  the  in- 
creased wheat  area  must  be  held  to  have  much  more  to  do  with 
the  greater  chinch-bug  injury  than   does  the  decreased  com  area. 

From  this  table  we  seem  tp  learn  that  in  the  beginning  of  a 
chinch-bug  outbreak  the  area  in  wheat  has  much  more  to  do  with 
the  continuance  and  increase  of  injury  than  that  in  any  other 
crop;  that  the  acreage  of  oats,  com,  and  grass  has  then,  in  fact, 
no  apparent  influence,  where  wheat  is  also  raised. 

The  sex)arate  tables  for  the  three  subdivisions  of  Central  Illinois 
simply  show  in  each  the  same  state  of  facts  apparent  in  the  more 
general  exhibit,  and  are  consequently  not  here  reproduced. 


Table  III. 

Northern  IllinoiSy   224    Towns.    Injury  to  Com,  1887,  compared 
with  Crop  Areas  for  the  Same  Year. 


Degree  of  Injury. 

No.  of 
Tpe. 

Wheat. 

Barley. 

Bye. 

Oats. 

Com. 

Grass. 

l^one 

147 

48 

10 

16 

2 

1 

343 
888 
824 
88S 

431 
218 

162 
166 
186 
166 
9 
10 

875 
427 
840 
261 
868 
14 

8,119 
8,199 
2962 
8,169 
8,116 
446 

4,628 
4,784 
8,786 
4669 
6,066 
1,020 

8,178 
7978 
7,880 
6,967 
9,682 

Little 

Moderate 

OoDBlderable 

Oreet 

Very  great 

2;696 

As  is  suflSciently  evident  from  Table  III.,  reports  from  Northern 
Illinois  can  scarcely  be  used  in  this  branch  of  our  discussion, 
both  chinch-bug  injury  to  corn,  and  the  area  in  wheat  being  of 
so  little  importance  that  whatever  slight  effect  one  may  have  nad 
upon  the  other,  is  completely  lost  to  view  in  the  presence  of  other 
causes  of  variation.     Only  the  four  minor  grades  of  the  scale  of 
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injury  are  available,  since  but  three  towns  reported  damage  to  corn 
as  more  than  considerable.  On  the  other  hand,  the  wheat  acreage, 
including  both  spring  and  winter  varieties,  does  not  reach  350 
acres  per  township  in  any  of  the  groups,  nor  fall  as  low  as  320. 
Evidence  as  to  the  [connection  between  wheat  culture  and  chinch- 
bu^  iojury  can  be  expected  here  only  as  a  result  of  close  obser- 
vation, in  small  neighborhoods;  and  such  evidence  for  Northern 
rUinois  will  be  presented .  under  another  head. 

Here,  also,  the  tables  for  subdivisions  (northwestern  and  north- 
eastern Illinois)  agree  in  general  with  those  from  the  larger  table 
including  both.* 

Table  IV. 

The  Whole  State,    812  Towns.     Injury  to  Corny    1687,   compared 
with  Crop  Areas  jor  the  Same  Year. 


Degree  of  Injary. 

No.  of 
Tpe. 

Wheat. 

Barley. 

Rye. 

Oats. 

Com. 

Qraae. 

None 

896 
1S8 
% 
66 
84 

se 

29 

*966 
1,481 
1,690 
1,866 

im 

2,880 
4,828 

67 
66 
67 

47 
2 

1 
8 

1 

200 
198 
168 
88 
40 
22 
28 
2h 

2,878 

2,688 

2,149 

1,786 

1,610 

1,61 

2,124 

2,^726 

6,802 
4888 
4,060 
1^683 
8,168 
2,814 
8,067 
8;298 

6,768 

Uttle 

6,867 

Moderate 

6,666 

C<H»iderable 

Great 

4,800 
8,800 

Very  great 

8,161 

KeajrW  complete 

8,682 

Complete 

8,278 

Combining  now  the  facts  derived  from  the  whole  State  in  one  ^en- 
eral  table  setting  forth  the  relations  of  the  acreage  of  the  princi]^al 
farm  crops  to  chinch-bug  injury  to  corn  for  the  year  1887,  we  notice 
first  the  greater  value  to  be  assigned  to  the  averages  presented  by 
this  table,  and  the  greater  weight  to  be  attached  to  its  results, 
due  to  the  greater  area  covered  by  it,  and  the  more  numerous  ob- 
servations which  it  summarizes.  Bepresenting  reports  from  812 
towns,  and  no  group  including  less  than  25,  we  must  consider  this 
table  as  of  much  higher  authority  than  the  preceding  ones. 

Its  showinfi;s,  however,  are  not  essentially  different  from  those 
already  set  n)rth,  amounting,  in  fact,  to  a  combination  of  those 
from  the  first  two  of  our  series.  The  wheat  numbers  increase, 
with  only  one  unimportent  break,  from  956  acres  per  township 
where  the  com  was  not  injured  to  4,329  where  it  was  completely 
destroyed,  the  successiye  steps  of  increase  thus  averaging  about 
fifty  per  cent  of  the  lowest  number.  The  column  of  figures  for 
each  of  the  other  crops  presents  us,  on  the  other  hand,  with  a 
mixed  series,  descending  uniformly  to  the  grade  of  injury  marked 
as  "very  great,"  and  then  ascending  by  two  steps  to  tne  end, — 
clearly  a  repetition  on  a  larger  scale  of  the  facts  exhibited  by  the 
separate    tables  for  Central  and  Sonthem  Illinois.    The  southern 


*TbeonlTexjeptior  to  thie  statement  Is  shown  by  the  spring-wheat  series  for  Northwestern 
Illinois.  Taking  that  alone,  we  have  a  noticeable  increase  from  ^  acres  per  township  to  411,  cor- 
responding to  a  damage  to  corn  ranging  from  "none'*  to  "considerable." 
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part  of  the  State,  where  the  wheat  acreage  was  large  and  the  in- 
jury very  severe,  dominates  the  lower  part  of  the  table,  the  groups 
of  townships  representing  the  three  higher  grades  of  injury,  being 
mostly  in  that  section  ;*  whil«  the  upper  part  of  this  general  table 
is  little  but  a  copy  of  the  corresponding  part  of  that  for  Central 
Illinois,  the  averages  drawn  from  the  relatively  large  wheat  acre- 
age there  being  little  affected  by  the  very  small  wheat  acreage  of 
the  northern  district.  Table  I V.  is,  therefore,  less  an  average  of 
the  others  than  a  summary  recapitalatiori  of  their  teaching.  The 
descending  series  presented  by  the  six  upper  figures  of  the  columns 
for  rye,  oats,  com,  and  grass  remind  us  that  a  diminishing  area 
of  these  crops  goes  with  the  increasing  wheat  areas  of  the  first 
column,  but  that  the  decrease  of  the  former  is  insignificant  in 
<X)mparison  with  the  rate  of  increase  of  the  latter  ;t  while  the 
regular  rise  in  the  lower  numbers  in  each  column  simply  expresses 
anew  the  fact  that  where  the  chinch  bug  has  been  long  enough 
abundant  to  practically  occupy  the  country,  it  will  multiply  accord- 
ing to  the  area  in  any  and  all  crops  capable  of  affording  it  food. 
In  other  words,  these  tables  show  us  that  corn  suffered  worsts  as 
a  rule,  in  1887,  in  those  counties  and.  townships  where  wheat  was 
most  abundant,  and  that  a  regular  gradation  of  injury  to  corn  by 
the  chinch  bug  may  be  made  out  corresponding  to  the  gradation 
in  the  wheat  acreage;  and,  further,  we  learn  that  where  the  chinch 
bug  became  very  numerous,  the  other  great  grass  crops, — ^that  is, 
the  other  small  grains,  com,  and  the  grass  forage  plants, — ^began  to 
suffer  heavily,  to  breed  the  first  generation  of  the  bugs,  and  so  to 
encourage  their  increase  and  the  consequent  damage  to  com — oats 
being  the  first  to  take  this  turn,  and  com  and  grass  the  next 

From  these  tables  we  may  draw,  then,  this  provisional  practical 
concltiston,  to  be  tested  by  the  remaining  tables  of  the  series, 
that  a  limHation  or  abandonment  of  wheat  culture  may  be  ex- 
pected to  serve  as  a  preventive  measure  at  the  beginning  of  a 
chinch-bug  outbreak  but  that  it  cannot  be  depended  on  as  a 
remedy  when  such  an  outbreak  is  fully  developed, 

INJURY  TO  GRASS  AS    COMPARED    WITH    AREAS    IN  WHEAT  AND  OTHER 

CROPS. 

Meadows  and  pastures  are  often  invaded  by  chinch  bugs  escap- 
ing from  ripening  grain;  and  where  the  drouth  is  so  severe  as  to 
destroy  the  com  in  summer,  the  second  generation  may  be  bred 
to  some  extent  in  grass.  It  also  occasionally  happens  that  if 
nothing  else  offers  as  food  for  the  hibernating  generation,  young 
meadows  tempt  them  in  spring  to  settle  and  lay  their  eggs  and 
there  rear  their  young  as  in  fields  of  wheat.  A  study  of  the  rela- 
tion of  wheat  culture  to  injury  to  grass  will  therefore  have  its  special 


•It  will  be  Men  (Table  I.)  that  168  of  the  179  towns  reportins  an  injurr  to  corn  higher  than 
"great''  are  in  Southern  Illinois,  and  only  96  from  Central  and  Nortnern  Illinois  (Tables  II.  and  III*) 

tThls  relation  of  the  crop  areas  in  Central  Illinois  is  donbtless  dae  to  the  fact  that  much  of  the 
wheat  of  the  region  is  raised  in  districts  not  as  well  adapted  to  any  other  crop,— the  broken  clay 
lands,  originally  wooded,  along  the  streams. 
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interest,  and  may  serve  likewise  as  a  partial  check  on  conclusions 
drawn  from  the  discussion  of  the  injury  to  corn.  The  grass  injury 
was,  however,  relatively  so  light  that  only  the  five  lesser  grades 
can  be  used,  even  for  Southern  Illinois. 

Table  V. 

Souihem    Illinois,    191    Towns,     Injury  to  Orass,  1887  y  compared 
vnth  Crop  Area^  for  the  Same  Tear. 


Degree  of  Injury. 

No.  of 
Tp». 

Wheat. 

Barley. 

Rye. 

Oats. 

Corn. 

Qraea. 

Non#» 

27 

% 

46 
6 
8 
2 

8,608 
3,201 
2,450 
2,681 
8,742 
4,869 
2,668 

4 
2 

1 
1 

7 
18 
19 
22 
86 
87 

6 

1,601 
1,776 
1,804 
2,186 
2,266 
2,986 
2,084 

2,965 
2,689 
2,536 
2,870 
8,091 
4,112 
8,918 

3,806 

Little 

2,813 

Moderate 

2,604 

Considerable... 

3,110 
2,477 

Great 

Verr  great  



8,406 

Nesurly  complete 

t^ 

In  that  region  there  was  no  recognizable  increase  of  the  wheat 
area  with  the  increase  of  injury  to  meadows  and  pastures,  but 
there  was  a  distinct  enlargement  of  the  area  of  oats,  from  1,601 
acres  where  the  grass  injury  was  "nothing"  to  2,265  where  it  was 
"very  great."  CJorn,  on  the  other  hand,  neither  rises  nor  falls, 
but  the  grass  itself  falls  from  3,308  to  2,477  acres  per  township — 
decreasing,  that  is,  in  about  the  same  ratio  as  that  in  which  the 
oats  increase.  If  we  may  draw  any  inference  from  these  figures, 
it  must  be  that  when  chinch  bugs  are  excessively  numerous,  grass 
lands  adjoining  oats  are  especially  liable  to  injury,  and  that  this 
damage  is  consequently  greatest  where  oats  fields  are  most  common. 
It  is  entirely  possible  that,  in  this  increasing  oats  acreage,  we  see 
reflected  the  facts  observed  in  the  field  with  respect  to  the  spring 
breeding  of  chinch  bu^  in  oats  in  this  worst  infested  region, — 
this  crop  taking  the  place  of  wheat,  in  part,  as  food  for  the  first 
generation.  It  is  also  possible  that  the  amount  of  wheat  grown  has 
its  influence,  but  that  this  is  masked  by  the  greater  effect  of  differ- 
ences in  the  other  crop. 

Table  VL 

Central  Illinois,  397    Towns.    Injury   to .  Grass,    1887,    compared 
with  Crop  Areas  for  the  Same  Year. 


Degree  of  Injury. 

Ko. 
of  Tpa. 

Wheat. 

Barley. 

Rye. 

OaU. 

Com. 

Graae. 

NoQe 

819 
66 
12 
8 

1,620 
2,118 
1,960 
8,528 

1 
2 

88 
42 
80 
86 

2,675 
1961 

1,680 
1,924 

6,607 
4,189 
8,792 
6,270 

6,885 

Utiip 

4,960 

Moderate 

6,199 

Coneiderable 

6,482 

In  the  central  part  of  the  State   where   we   are   limited   to   de- 
grees |Of  -  injury   not   higher  than  "considerable,"  and  where,  it  is 
S.  E.— 2a 
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always  to  be  remembered,  we  had  the  local  beginnings  of  mischief 
merely,  we  find  the  connection  between  the  grass  injury  and  the 
wheat  area  clearly  indicated,  the  acreage  in  wheat  more  than 
doubling — if  we  may  use  our  highest  group  of  only  eight  town- 
ships— between  the  first  and  last  numbers  of  the  series  of  Table  VI. 

It  may  also  be  noticed  that  the  numbers  of  the  oats  column 
now  tend  to  decrease,  while  those  of.  grass  and  corn  neither  rise 
nor  falL 

Table  VII. 

Northern  Illinois,  224   Towns,    Injury   to  Grass,  1887,  compared 
with  Crop  Areas  for  the  Same  Year. 


Degree  of  Injury. 

No. 
of  Tpe. 

Wheal. 

Barley. 

Rye. 

Oats. 

Com.    ;    Grt*# 

None 

Little 

198 
19 
8 
3 

1 

888 
358 
879 
198 

648 

147 

225 

88 

288 

884 
825 
232 
898 
412 

8,182 
2,961 
2,477 
1,767 
8,861 

4,'ra6 
8,076 
3.866 
3,129 
6,719 

S,196 
6,537 

Moderate 

7,488 

Considerable 

54aD 

Great 

9,9» 

Next,  in  Northern  Illinois  we  find  an  appreciable,  though  slight, 
increase  in  wheat,  and  a  decided  decrease  in  oats  and  com  accom- 
panying the  increase  in  injury  to  grass  from  "none"  to  "moderate,"- 
beyond  which  grade  we  cannot  go. 


Table  VIII. 

The  Whole  State,  812   Towns.    Injury  to   Orass,  1887,  compared 
with  Crop  Areas  for  the  Same  Tear. 


Degree  of  Injury. 

No. 
of  Tps. 

Wheat. 

Barley. 

Rye. 

Data. 

Corn. 

Qraso 

None 

Little 

Moderate 

689 
140 
66 
67 
6 
8 
2 

1,266 
2,864 
2,105 
2,628 
8,209 
4,369 
2,688 

64 
32 
11 
16 

187 
70 
47 
43 
98 
87 
6 

2,744 
2,009 
r,864 
2  127 
2,446 
2,986 

NlOO 
?,464 
2,870 
8290 
8,629 
4,112 
8,912 

6,548 
4«7 
8,609 

Considerable 

8700 

Great 

8621 

Very  ffreat 

8404 

Nearly  complete 

8;a5 

Finally,  the  figures  for  the  Stale  at  large  bring  out  beyond  dis- 
pute the  relation  of  wheat  culture  to  the  injury  to  grass,  the  area 
in  that  grain  running  upward  from  1,265  acres  per  township  to 
3,209  as  the  damage  to  grass  passes  from  **none"  to  "veijr  great." 
There  is  little  else  of  interest  to  be  drawn  from  this  table  except 
the  fact  that  grass  was  least  hurt  where  the  largest  amount  of  land 
was  under  cultivation,  as  shown  by  the  average  of  15,900  acres 
per  town  in  the  great  farm  staples  where  meadows  and  pastures 
were  uninjured,  as  compared  with  12,900  acres  where  the  damage 
was  considered  "great." 
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DIXAQE  TO  SMiXL  GRAIN  AS  GOMPABED    WITH  THE  AREA    IN    WHEAT 

AND  OTHER  OBOPS. 

Perhaps  the  most  difficiilt,  and  certainly  the  most  interesting, 
significant,  and  oonclnsive  i>art  of  this  discussion  relates  to  the  in- 
fluence of  wheat  culture  on  damage  to  wheat  itself  and  to  oats  bj 
the  first  brood  of  the  bugs,  under  the  two  widely  contrasted  sete 
of  conditions  found  in  Central  and  Southern  Illinois  respectively, 
in  1887.  Oertainlj^  if  it  shall  appear  that  the  ratio  of  damage  to  these 
crops  increased  with  increase  in  the  areas  of  the  crops  themselves, — if, 
in  other  words,  the  first  brood  of  the  chinch-bug  destroyed  a  larger 
percentage  of  these  grains  the  larger  was  the  surface  covered  by 
them, — we  cannot  possibly  avoid  the  conclusion  that  wheat  cul- 
ture  has  a  powerful  effect  on  chinch-bug  injury.  If,  further,  we 
shall  discover  here  the  same  contrast  between  Southern  Illinois 
and  the  other  parts  of  the  State  as  has  appeared  in  previous  dis- 
cussions, we  shall  be  confirmed  in  the  opinion  that  a  measure 
like  the  reduction  of  wheat  culture,  which  may  promise  the  best 
n^sults  when  early  applied,  may  wholly  lose  its  efficacy,  and  possi- 
bly even  become  a  source  of  mischief,  if  postponed  too  long. 

Table  IX. 

Central   Illinois,  397   Towns.     Injury  to  Small  Ghrain,  1887,  corn* 
pared  with  Crop  Areas  for  the  Same  Tear. 


Degree  of  Injniy. 

No. 
of  Tp8. 

Wheat 

Barley. 

Rye. 

OatK. 

Corn. 

Grass, 

Nf»ne 

271 
TO 
28 
16 

1 
8 

1,559 
t,5H4 
3,486 
2,821 
901 
2,668 

1 
8 

H9 
52 
18 
41 
12 
47 

2,581 
2,467 
r,456 
1,828 
931 
2,261 

5,579 
6,186 
3,412 
8,551 
1,682 
5,461 

6,897 
6,902 
8,501 
5,486 

2,286 

Litile 

Moderate 

^oniilderible 

1 

Cireat 

^'ery  Great 

4.276 

Taking  up  first  the  table  for  Central  Illinois,  we  see  at  once  a 
decided  ascent  from  1,559  acres  of  wheat  per  township  where 
wheat  and  oats  were  uninjured,  to  2,321  acres  where  these  grains 
were  considerably  damaged.  That  it  is  the  increase  in  wheat  that 
i?*  to  be  connected  with  this  greater  loss,  and  not  the  decrease  in 
hcieage  of  oats  (from  2,581  to  1,828)  is  shown  by  combining  the 
wheat  and  oats  areas  for  each  grade  of  injury,  giving  4,140  for  the 
first  term  of  the  series  and  4,1^19  for  the  last,  the  intermediate 
numbers  being  one  above  and  one  below  the  average.  Otherwise 
stated,  wheat  and  oats  have  suffered  more  severely,  in  Central 
Illinois,  as  the  wheat  area  increased  while  the  joint  areas  of  both 
^^rains  remained  unchanged,  whence  we  can  only  conclude  consist- 
ently with  the  known  preference  of  the  chinch  bug  for  wheat  that 
it  is  the  wheat  increase  which  has  caused  the  greater  loss.  We 
notice,  further,  that  the  acreage  of  grass  shows  neither  marked 
increase  nor  decline;  while  that  of  corn  falls  off  some  *^5  per  cent, — 
the  latter  fact  to  be  explained,  as  noticed  elsewhere,  by  the  rela- 
tively little  attention  given  to  corn  in  the  broken  regions  es- 
pecially adapted  to  wheat  farming. 
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Table  X. 

Norfhem    Illinois,  224    Towns,      Injury  to    Small    Grain, 
compared  with  Crop  Areas  for  the  Same  Year, 


1887 


Degree  of  Injury. 

No. 
of  Tps. 

Wheat. 

Barley. 

Rye. 

Oate. 

Com. 

Gra*p. 

None 

1 
120    I         384 
68    1         310 
18    1         362 
14              454 
6             4«1 
2             286 
1              492 

188 
12T 
354 

76 
807 

49 
372 

403 
354 
408 
204 
884 
299 

8,0B5 
3,832 
8,508 
2,494 
2,968 
1888 
2,520 

4,638 
4,951 
4,412 
8,784 
5,164 
4,238 
2,683 

8  ."^ 

Little 

Moderate 

7,767 
7,996 

Considerable 

6,3S7 
6,706 
9,617 

Great 

Very  great 

Nearly  coniplete 

2,856 

■  •  ••  • 

A  similar  set  of  inferences  are  to  be  drawn  (although  less  posi- 
tivel  v)  from  Table  X.,  for  the  Northern  part  of  the  State,  where 
the  first  five  wheat  numbers  show  a  slight  gradual  increase,  either 
taken  alone  or  combined  with  those  for  barley. 

Table  XI. 

Southern    Illinois,    191     Towns.    Injury    to    Small    Grain,    1887. 
compared  with  Crop  Areas  for  the  Same  Year, 


Degree  of  Injury. 


No. 
of  Tps. 

Wheat. 

Barley. 

Rye. 

Oats. 

1 

1,489 

6 

4 

1,875 

12 

3,684 

7 

19 

1,468 

16 

8,646 

1 

7 

1,474 

64 

8,280 

1 

28 

1,790 

27 

3,201 

2 

16 

1,616 

60 

2,714 

2 

.       23 

2,168 

16 

1,809 

14 

2,221 

6 

1,110 

8 

8,042 

Com. 


Graaa. 


None 

Little 

Moderate 

Considerable . . . . . 

Great 

Very  great 

Nearly  compl<>te 
-Complete 


2,623 
8,162 
2,415 
2,880 
2,669 
2,720 
2,9b<l 
8,006 


8,407 
2,887 
2,242 
2»594 
8,208 
8,075 
8175 
6,014 


Passing,  now,  to  the  table  for  Southern  Illinois,  and  omitting 
the  single  report  of  injury  "none,"  we  notice,  first,  a  continuous 
decline  in  the  numbers  for  wheat,  from  3,684  acres  to  1,110,  and 
a  continuous  increase  in  those  for  oats,  from  1,468  to  3,042,  while 
grass  runs  irregularly  upward  from  2,337  acres  to  5,014.  Com,  on 
the  other  hand,  varies  without  perceptible  law.  The  combined 
acreage  in  wheat  and  oats  falls  away  about  twenty  per  cent.;  but 
the  total  cultivated  area  is  nearly  uniform. 

The  meaning  of  these  complications  seems  reasonably  clear: — 

1.  In  a  country  where  the  chinch  bug  has  long  prevailed  and 
multiplied  without  check,  it  outgrows  its  dependence  on  any  one 
crop,  and  with  its  vast  numbers  and  momentum  of  increase  is  able 
to  maintain  itself  and  even  to  multiply  where  it  would  otherwise 
suffer  suppression, — a  conclusion  which  simply  fortifies  that  already 
drawn  from  previous  notes  on  the  situation  in  this  section. 

2.  We  shall  see  later  that  a  part  (but  not  all)  of  the  wheat  de- 
cline is  due  to  a  partial  abandonment  of  wheat  in  regions  where 
the  loss  had  been  most  severe  in  1886, — a  diminution  in  1887  of 
the  wheat  area  iu  those  regions,  as  compared  with  that  for  1886. 
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3.  The  facts  presented  in  this  table  certainly  support  the  idea — 
confirmed  by  many  recent  observations— that,  where  circnmstances 
BO  tsYor  the  chinch  bug  that  it  i>asses  beyond  the  stage  of  a  gen- 
eral dependence  on  a  large  wheat  area,  it  finds  first  in  oats  and 
later  in  grass,  a  sufficient  support  for  its  maintenance,  and  even 
for  its  more  or  less  rapid  increase.  It  is  certainly  a  circumstance 
to  challenge  the  attention  of  the  student  of  this  subject  that  an 
enlarging  acreage  of  oats  has  invariably  gone  along  with  an  in- 
creasing damage  to  every  crop  in  Southern  Illinois,  while  tiie 
wheat  area  has  there  increased  with  the  com  injury,  stood  still 
with  increasing  injury  to  grass,  and  diminished  with  the  growing 
damage  to  small  grains  themselves. 

'  Table  XIL 

The  Whole  State,  812  Towns.    Injury  to  Small  Orain,  1887,   com^ 
pared  with  Crop  Areas  for  the  Same  Year. 


Degree  of  lojnry. 


No.  of 
Tpe. 

Wheat. 

Barley. 

Rye. 

882 

1,184 

48 

186 

154 

1.482 

64 

173 

62 

2,146 

103 

126 

98 

2,700 

12 

54 

84 

2,660 

66 

80 

55 

2,621 

4 

34 

16 

1,727 

28 

18 

6 

1,110 

7 

OatB. 


Corn. 


GraM. 


None 

Utile 

Moderata 

Considerable  . . . . 

Great 

Very  great 

Nearly  eomplete 
Complete 


2,724 
2,748 
2,057 
1,902 
1,885 
2,166 
2,340 
3,042 


5,260 
4,905 
8,446 
8,125 
2,996 
2,926 
2,982 
8,006 


6,668 
6,887 
4,481 
8,681 
8,798 
8,878 
8,166 
6,014 


The  table  for  the  whole  State  amounts,  as  before,  to  but  little 
more  than  a  recapitulation  of  the  exhibits  for  the  several  sections, 
the  wheat  areas  rising  with  increased  iujury  to  wheat  and  oats 
where  the  central  and  northern  figures  preponderate,  as  in  the 
lower  grades  of  injury,  and  falling  where  the  series  comes  under 
the  controlling  influence  of  the  Southern  Illinois  reports. 


COMPARISON   OF   THE   CROPS  FOR   1886   AND   1887. 

Tables  of  the  crops  for  1886  were  prepared  of  the  same  number 
and  character  as  those  for  1887,  with  a  view  to  determining  the 
drift  of  agricultural  practice  and  its  possible  relation  to  the  ap- 
pearance and  development  of  the  chinch  bug;  but  after  a  careful 
study  of  these  tables  in  comparison  with  those  for  the  following 
year,  they  do  not  seem  suflSciently  important  to  make  their  de- 
tailed treatment  necessary. 

The  main  features  of  difference  were  a  great  general  increase  in 
the  wheat  area  for  1887  (twentjr-five  to  thirty-five  per  cent.)  in 
both  Southern  and  Central  Illinois,  except  in  those  districts  where 
the  chinch  bug  was  most  destructive.  There,  possibly  because  of 
a  similar  serious  loss  in  1886,  the  wheat  acreage  had  been  reduced 
by  ratios  varying  from  ten  to  twenty-five  per  cent., — much  more, 
however,  in  regions  where  small  grain  had  been  destroyed  than 
where  the  corn  was  a  total  loss. 
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These  facts  show  the  iDdisposition  of  the  average  farmer  to 
modify  hb  practice  until  his  losses  are  enormous  and  even  ruin- 
ous ("complete"  or  "nearly  complete"  by  our  reports),— to  take 
measures  of  prevention,  in  short,  or  to  applv  even  remedial  meas- 
ures until  his  case  is  desperate,  and  probably  beyond  the  reach  of 
aid  They  also  show  that  he  lessens  his  wheat  acreage  when  that 
crop  is  heavily  damaged  by  chinch  bugs,  because  wheat  becomes 
unprofitable,  but  will  do  so  little,  if  at  all,  as  a  consequence  of 
injury  to  corn.  From  the  fact  that  the  regions  where  the  wheat 
area  had  been  largely  reduced  in  1887  were  still  regions  of  great- 
est injury  to  small  grain  and  even  to  com,  we  may,  perhaps,  also 
infer  that  this  diminution  of  the  wheat  area  under  the  circiun- 
stances  of  extreme  destruction  there  prevailing,  had  been  without 
good  effect 

A  reduction — not  abandonment— of  the  com  area  has  been 
sometimes  recommended  as  a  measure  calculated  to  restrict  the 
multiplication  of  the  chinch  bug  by  limiting  the  amount  of  food 
for  the  second  generation;^  but  the  results  of  the  comparison  of 
the  corn  areas  of  1886  with  the  different  grades  of  injuTy  to  small 
e:rain  the  following  year,  are  unfavorable  to  this  idea.  In  South- 
em  Illinois,  for  example,  the  com  areas  corresponding  to  the  ex- 
cessive grades  of  injury  to  small  grain  are  respectively  2,572,  2,583, 
2,767,  2,554,  2,881,  2,971  and  2,648— a  variable  but  ascending  series. 
In  Central  Illinois,  figures  corresponding '  to  the  first  four  mrades 
of  damage — the  only  one  available— are  6,067,  5,332,  4,587  and 
4,285 — a  rapidly  declining  series.  The  figures  for  Northern  lUinois 
are  without  especial  significance;  and  those  for  the  whole  State 
show  a  nearly  uniform  decline  from  4,949  acres,  where  no  injury 
was  done  to  small  grain,  to  2,648,  where  the  destruction  was 
complete, — this  series  thus  running  in  the  direction  opposite  to  that 
which  the  supposition  above  mentioned  would  require.  We  con- 
clude, consequently,  that  any  reduction  of  the  corn  acreage,  to  be 
an  effective  remedy  for  chinch-bug  injuries,  must,  at  any  rate,  go 
far  below  the  area  actually  raised  in  any  of  the  groups  of  town- 
ships  represented  on  our  tables. 


INJURY  TO  ALL  OBOPS  COMBINED,  COMPABED  WITH  AVEBAGB  OF  RACH. 

To  summarize  my  data  more  compactly  I  have  attempted  to 
unite  the  estimates  of  damage  to  all  the  crops  injured  by  the 
chinch  bugs  so  that  the  sum  of  the  losses  to  agriculture  due  to 
this  species  may  be  treated  as  a  single  quantity.  This  I  could 
only  do  by  regarding  small  grain,  grass,  and  corn  as  of  equal  im- 
portance, numDering  the  grades  of  injury  recognized  from  0  to  7, 
adding  together  for  each  township  card  the  three  numbers  of  the 
grades  of  injury  reported  for  the  three  principal  crops,  and  oon- 
sidering  their  sum  as  the  total  injury  for  the  corresponding  town- 
see  summary  of  carrent  opln:9n,  p.  87.  • 
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ship.  Thus,  if  the  injury  to  small  grain  in  a  township  was  re- 
ported by  its  assessor  as  "considerable"  (3),  to  grass  as  "none" 
(0),  and  to  com  as  "very  great"  (5),  the  total  damage  would  stand 
at  8. 

Arranging  the  card  reports  in  the  order  of  these  numbers,  so 
obtained,  I  had  a  series  running  from  the  lowest  total  injury 
to  the  highest,  and  could  bring  the  different  parts  of  this  series 
into  comparison  with  respect  to  the  average  acreage  in  each  crop 
for  1887*,— drawn  as  before  from  the  abstracts  of  assessors'  reports 
to  the  State  Department  of  Agriculture. 

The  series  of  numbers  thus  obtained  is  longer  and  more  variable 
than  those  presented  above,  and  the  tendency  of  each  column  is 
not  always  easily  detected  by  simple  inspection;  on  which  account 
I  have  prepared  diagrams  (pp.  26  to  31),  presenting  in  graphic  form 
the  facte  contained  in  the  tables,  and  upon  these  diagrams  the 
following  discussions  are  based. 

The  grades  of  injury  represented  by  the  vertical  columns  of 
these  diagrams  range,  as  will  be  seen,  from  0  to  20;  and  the  num- 
bers for  average  acreage  per  township  at  the  left  of  the  diagrams 
run  from  below  upward.  A  line  crossing  a  diagrani  from  left  to 
right  thus  indicates  increasing  grades  of  injury,  while  one  passing 
from  below  upwcurds  indicates  an  increase  in  average  acreage  per 
township;  consequently,  if  a  line  passes  obliquely  upwards  and  to 
the  right  it  shows  that  increasing  injury  by  chinch  bugs  went  with 
increased  acreage;  whereas  if  it  passes  obliquely  downwards  and 
to  the  right,  it  shows  a  decrease  of  acreage  corresponding  to 
increased  injury. 

In  the  following  plates  the  broken  lines  have  been  so  drawn 
as  to  represent  the  figures  of  the  tables  just  mentioned,  and  lines 
of  average  direction  have  been  added  to  show  at^  a  glance  the  gen- 
eral significance  of  the  diagrams,  and  thus  to  facilitate  comparison. 


Tkeae  eon pntat loss  fbr  'nil  crops   ware  not  made  for  1E86. 
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DIAGBAM  L 


Southern  Illinoia,  191  Tovons,  1887.    Average  Acreage  in  Wheat  corre- 
sponding to  Orades  of  Injury  to  all  Crops. 
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DIAGRAM  11. 


Southern  lUinois,  191  Towns,  1887.    Average  Acreage  in  Chraas  {A)  and 
Oats  (B)   corresponding  to  Grades  of  Injury  to  all  Crops. 
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DIAGRAM  IIL 

Central  Illinois,  397  Towns,  1887.   Average  Acreage  in  Wheai  {A)  and 
Oats  (B)  corresponding  to  Grades  of  Injury  to  all  Crops. 
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DIAGBAM  IV. 

IT<}>rthem  Illinois,  224  Towns,  1887.    Average  Acreage  in  Wheat  cart 
spending  to  Chrades  of  Injury  to  all  Crops. 
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DIAGRAM  V. 

le  Staicy  812  Tovms,  1887.    Average  Acreage  in  Oais  (A)  and 
at  {B)  corresponding  to  Grades  of  Injury  to  all  Crops. 
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DISCUSSION  OF  DIAGRAMS. 

Diagram  7.  While  the  line  representing  the  wheat  area  on  Dia- 
gram 1.  is  extremely  irregular,  the  second  and  third  points  especially 
(derived  respectively  from  only  six  and  seven  townships)  being 
perhaps  too  high,  its  general  tendency  downward  is  unmistakable, 
as  shown  by  the  curved  line  of  average  direction.  The  declining 
slope  of  this  line  expresses  the  fact  that  in  Southern  Illinois  the 
wheat  area  diminished,  on  the  whole,  with  increasing  chinch-bug 
injury  to  all  the  crops  (including  wheat  itself),  this  diminution 
not  idffecting,  however,  the  slighter  grades  of  injury,  where  a  rapid 
increase  of  the  wheat  area  is  apparent  Recalling  the  fact  that 
the  wheat  acreage  increased  with  the  corn  injury,*  remained  con- 
stant with  increasing  injuiy  to  grass,t  ^^^  decreased  with  increas- 
ing injury  to  wheat  and  oats, "J;  we  see  that  this  means  that  the 
diminishing  acreage  of  the  small-grain  table  overcomes,  when 
combined  with  it,  the  increasing  acreage  of  that  for  corn.  The 
full  significance  of  this  exhibit  can  be  best  set  forth  in  compari- 
son with  the  data  for  oats,  presented  by  line  B  on  the  next  dia- 
g^ram. 

Diagram  II.  This  most  interesting  diagram  shows  with  unmis- 
takable clearness  the  relation  of  oats  culture  to  chinch-bu^  injury  in 
Southern  Illinois  last  year.  The  rapid  and  fairly  uniform  ascent 
from  about  1,200  acres  per  township  for  the  lower  grades  of  loss  to 
3,000  acres  for  the  higher,  represents  probably  the  most  important 
fact  brought  out  by  this  whole  study;  viz.,  the  relation  of  the  oats 
area  to  chinch-bug  increase  where  this  has  already  reached  an  ex- 
cessive pitch.  The  attentive  reader  will  not  have  failed  to  notice, 
however,  that  the  oats  line  begins  with  a  downward  slope,  in  oppo- 
sition to  the  first  part  of  that  for  wheat, — a  hint  at  a  point  which 
we  shall  see  fully  brought  out  in  the  discussion  of  the  situation 
in  Central  Illinois. 

We  observe  next  that  the  ascent  of  the  line  for  oats  (Diagram 
ri.)  is  much  more  rapid  than  the  descent  of  that  for  wheat 
(Diagram  L);  that,  in  other  words,  the  larger  acreage  of  the 
former  crop  does  not  simply  replace  the  diminished  area  of  the 
latter,  but  does  this  and  much  more.  If,  as  already  intimated, 
this  difference  is  taken  as  an  indication  of  the  extent  to  which 
the  chinch  bug  bred  in  oats  last  year,  it  will  be  very  difficult 
to  show  that  this  interpretation  is  erroneous. 

The  meanins:  of  the  lines  for  grass,  (marked  A  on  Diagram  11) 
is  much  the  same  as  that  of  the  lines  for  oats,  just  treated.  An 
average  upward  slope  of  about  the  same  pitch  as  the  preceding, 
shows,  as  in  the  other  case,  in  part  the  abandonment  of  wheat 
for  grass  in  the  worse  infested  neighborhoods,  and  in  part  the 
breeding  of  chinch  bugs  in  meadows  whore  the  wheat  area  was 
very  much  reduced. 

Table  I.  p.  18.    fTable  V.  p.  19.    rTabto  XI.  p.  28. 
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The  corn  acreage  d^es  not  vary  in  Southern  Illinois,  as  com- 
pared with  our  grades  of  total  damage,  in  a  way  to  make  it  worth 
discussing. 

Diagram  III.  The  diagram  of  total  injury  for  Central  Xllinois 
(III.)  conveys  some  extremely  interesting  and  useful  information, es- 
pecially with  respect  to  the  relation  of  oats  culture  to  the  chinch  bug. 
The  average  wheat  acreage  makes,  on  the  whole,  a  rapid  rise  as 
the  total  loss  by  chinch  bugs  increases  (line  A);  while  the  corre- 
sponding average  for  oats  (line  B)  decreases  at  first, — that  is  where 
chinch  bugs  are  less  numerous, — but  increases  for  the  higher  grades 
of  loss, — where  the  bugs  are  more  abundant  Otherwise  stated,  in 
those  townships  of  Central  Illinois  where  the  chinch  bug  is  in- 
jurious but  has  not  yet  become  destructive,  its  numbers  vary  di- 
rectly with  the  acreage  of  wheat  and  inversely  with  that  of  oats; 
but  m  those  townships  where  it  has  become  very  abundant,  it  has 
already  begun  to  breed  in  oats,  and  thenceforth  its  multiplication 
is  stimulated  by  an  increased  oats  acreage  not  less  than  by 
an  increased  area  in  wheat.  We  have  here  fully  developed  the 
fact  barely  noticeable  in  Diagrams  I.  and  IL,  that  where  this  in- 
sect injury  is  not  yet  great,  it  will,  as  a  rule,  be  heaviest  where 
there  is  most  wheat  and  least  oats,  but  that  where  it  becomes 
severe,  oats  and  wheat  combine  to  increase  its  severity. 

The  corn  and  grass  figures  of  the  tables  from  which  Diagram 
III.  was  drawn  are  too  variable  to  have  any  significance,  and  hence 
have  not  been  dis^amed. 

Diagram  IV.  The  same  may  be  said  for  that  for  Northern 
Illinois,  only  the  column  for  wheat  (Diagram  IV.)  having  any 
particular  meeming;  and  even  here  the  ascending  slope  of  the  line 
for  wheat  is  but  slight  Still,  it  is  to  be  noticed  that  the 
wheat  area  in  the  northern  districts  most  injured  by  the  chinch 
bug,  was  twenty-five  per  cent  greater,  on  an  average,  than  in 
those  not  injured  at  all. 

Diagrams  V.  and  VI.  Finally,  for  a  concluding  summary  of 
all  the  diagrams  and  tables  for  1887,  we  turn  to  diagrams  V.  and 
VI.,  showing  the  acreage  in  each  crop  for  the  whole  State,  corre- 
sponding to  the  various  degrees  of  total  chinch-bug  damage.  The 
larger  number  of  observations  here  included  obliterates  many  of  the 
more  prominent  irregularities  of  the  other  diagrams,  and  brings  out 
without  complication  the  main  features*  of  a  broad  general  con- 
clusion. We  see  repeated  here  the  marked  contrast  of  conditions 
between  Central  and  Southern  Illinois  (due,  as  already  often  ex- 
plained, to  the  widely  different  stage  of  insect  increase):  the  rapid 
rise  of  the  wheat  line  (V.,  B.)  and  the  slower  falling  away  of  the  line 
for  oats  (V.,  A.)  for  the  lower  grades  of  injury;  the  rapid  rise  of  the 
latter  line  and  the  slower  falling  of  that  for  wheat  for  the  higher 
grades, — the  upward  turn  in  the  oats  line  being  made  a  little  in 
advance  of  the  downward  turn  of  that  for  wheat;  the  similar  but 
less  marked  contrast  between  the   lines  for   corn   and  grass  (Dia- 
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gram  YL), — now  first  brought  out  on  this  general  diagram;  and 
the  more  rapid  decline  of  these  two  lines  at  their  beginning  than 
of  the  line  for  oats— more  rapid  than  the  ascent  of  that  for  wheat* 

The  whole  may  be  generalized  to  the  effect  that  where  chinch- 
bug  injury  is  beginning  merely,  and  is  not  yet  very  serious,  it 
will  be  greater  where  wneat  is  more  abundant  and  where  oats,  com, 
and  grass  are  less  so — especially  the  latter  two;  but  that  as  the 
insect  damage  gradually  becomes  overwhelming,  the  wheat  area 
may  be  expected  to  diminish  slowly  with  the  heavier  grades  of 
loss,  the  area  in  oats  increasing  rapidly  at  the  same  time,  and 
com  and  grass  likewise  finally  taking  an  upward  turn.  Otherwise 
stated,  those  districts  in  whicn  most  wheat  is  raised  feel  the  dam- 
age first  and  most  severely;  those  in  which  wheat  and  oats  are 
the  principal  crops  next  receive  the  brunt  of  the  insect  attack; 
and  the  last  to  be  seriously  affected  are  those  in  which  corn  atf 
grass  are  the  leading  products.  * 

In  brief,  the  lines  on  these  two  diagrams  illustrate,  in  the  first 
part  of  their  course, — that  really  representing  Central  Illinois, — 
the  normal  relations  of  an  at  least  fairly  healthy  agriculture; 
while  in  the  last  part  they  tell  the  sad  tale  of  an  increasingly 
deadly,  an  almost  overwhelming,  malady.  The  decline  of  the 
wheat  line  shows  the  ruin  of  wheat  culture  impending,  if  not 
almost  accomplished  in  1887;  and  the  successive  rise  of  tne  lines 
for  the  other  crops  shows  from  what  sources  the  chinch  bug  i^as- 
then  drawing  its  principal  support,  and  which  crops  it  would  next 
attack  most  neavily.* 

The  rules  of  practice  to  be  drawn  from  the  foregoing  conclu- 
sions are  as  follows:  1.  Whatever  may  be  done  by  cropping 
against  the  chinch  bug  must  be  done  early  or  not  at  all.  If  action 
be  delayed  year  after  year  until  these  insects  become  excessivelv 
numerous,  the  abandonment  of  wheat  or  other  special  crops  will 
do  no  good,  and,  taken  alone,  may  do  great  harm.  In  short,  this- 
18  a  preventive  rather  than  a  remedial  measure.  2.  In  the  begin- 
ning of  an  outbreak,  the  acreage  in  wheat,  barley,  and  rye  should 
be  promptly  reduced  or  those  crops  should  be  wholly  abandoned. 
3.  If  the  chinch  bug  continues  to  increase,  the  oats  area  should 
be  rapidly  diminished, — com  and  grass  remaining  the  principal  de- 
pendence, and  clover  being  substituted  for  the  latter  wherever 
practicable. 


*  It  may  poastbly  be  objected  to  this  reasoning,  that  since  the  relation  demonstrated  between 
the  highest  grades  of  chinch  bag  li^nry  and  a  peculiar  distribntion  of  the  principal  farm  crops  Is 
DIM  or  colnddenoe  only,  it  may  be  that  the  peculiar  cropping  Is  an  ejrcct  of  the  chinch-bng  ii\Jary 
but  not  in  any  sense  a  cause,— that,  in  other  words,  the  farmers  of  the  worst  infested  regions  are 
Attempting  to  protect  themselves  against  the  chinch  bug  by  leesening  the  wheat  area,  and  increas- 
faiff  that  in  oats  first,  and  afterwards  that  in  corn  and  grass.  If  this  be  so.  we  Hball  find,  on  com- 
paring the  areas  of  lt<H6  with  those  of  18H7,  that  the  oats  acreage  of  1HH7  is  not  only  larger  than 
that  for  1H86,  but  that  the  ratio  of  Increase  is  notably  greater  in  those  townshlpH  where  chinch-bug 
damage  Is  very  high  than  In  those  where  it  is  but  moderate:  and  the  same  may  be  said  of  corn  and 
tX^tta.  A  carefOl  comparison  of  the  crop  reports  from  Southern  IlllnoiH  for  thene  two  years  shows 
■o  Huch  relation.  The  area  in  all  the  crops  is  greater  (as  already  remariced)  in  INH?  than  In  1SS<), — 
that  is,  the  population  to  increasing  and  the  woodlands  are  being  cleared  up;  but  the  ratio  of  In- 
^      B  for  the  above  crops  Is  not  greater  In  the  worst  infested  counties  than  in  those  less  damaged. 
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As  these  last  are  the  stock-feeding  crops,  the  facts  may  be  other- 
wise generalized  by  saying  that  a  stock  country  is  much  less  liable 
to  damage  by  the  chinch  bug  than  one  in  which  the  small  grains 
are  the  staple   crops. 

SUMMARY   OF   CURRENT   OPINION. 

Before  leaving  this  subject  it  may  be  well  to  give  an  abstract 
of  the  opinions  respecting  wheat  culture  and  the  chinch  bug  ex- 
pressed by  economic  entomologists,  and  by  the  township  assessors 
replying  to  my  inquiry,  as  given  on  page  11. 

The  only  published  mention  of  this  subject  by  Dr.  Asa  Fitch 
which  I  have  seen,  is  contained  in  his  second  report  as 
State  Entomologist  of  New  York  (1856),  p.  279,  where  he  says, 
without  committing  himself  personally,  that  crops  were  so  de- 
coyed in  some  districts  of  North  Carolina  in  1785,  or  shortly 
•after,  that  farmers  were  obliged  to  wholly  abandon  the  sowing  of 
wheat;  and  that  again  in  1809  the  insects  were  reported  to  have 
been  subdued  by  the  abandonment  of  wheat  for  two  years. 

Dr.  Wm.  Le  Baron,  the  second  State  Entomologist  of  Illinois, 
writes  in  the  "Prairie  Farmer,"  September  2,  1871,  "Chinch  bugs 
originate  almost  exclusively  in  spring  wheat  or  barley,  and  we 
have  it  in  our  power,  if  driven  to  this  necessity,  of  getting  rid  of 
these  destructive  insects,  and  keeping  clear  of  them,  by  abandon- 
ing the  raising  of  these  two  kinds  of  grain."  In  his  second  ento- 
mological report  (for  1871),  page  154,  he  remarks  that  "we  always 
have  it  in  our  power  to  get  rid  of  these  pests  by  the  abandonment 
of  these  two  kinds  of  grain  [spring  wheat  and  barley]  for  one  or 
two  years;  but  to  make  this  course  effective,  there  must  be  a  con- 
cert of  action  by  farmers  over  a  considerable  section  of  country." 

The  editors  of  the  "American  Entomologist,"  B.  D.  Walsh  and 
C.  V.  Eiley,  say  in  Volume  I.  (1869),  of  fliat  journal,  page  171 
"At  last  western  farmers  will  be  compelled,  as  those  of  North  Caro- 
lina have  already  several  times  been  compelled,  to  quit  growing 
wheat  altogether  for  a  term  of  years;"  and  in  his  Seventh  Eeport 
as  State  Entomologist  of  Missouri  (for  1874),  p.  36,  Dr.  Eiley 
remarks  that  "if  in  late  winter  the  bugs  are  known  to  be  numer- 
ous, it  will  be  well  to  plant  no  spring  wheat  or  barley." 

Dr.  Cyrus  Thomas,  the  third  State  Entomologist  of  Illinois, 
writing  of  this  matter  in  Bulletin  5  of  the  American  Entomolog- 
ical Commission  (1879),  p.  40,  regards  the  plan  of  abandoning 
wheat  culture  as  impracticable,  and  seriously  doubts  whether  it 
will  be  of  any  real  advantage,  if  we  take  into  consideration  the 
loss  of  the  crop.  "That  it  will  be  of  no  permanent  benefit,"  he 
adds,  "I  think  must  be  admitted  by  every  one  who  is  acquainted 
with  the  habits  of  the  species.  In  order  that  the  remedy  be  made 
effectual  it  would  be  necessary  to  transform  our  land  into  a 
desert" 

In  January,  1881,  discussing  in  the  "Farmers'  Eeview"  (Jan.  20, 
p.  35),  the  probabilities  of  injury  by  chinch  bugs  in  Kansas  and 
Nebraska,  and   giving  advice   as  to  the  best  methods  of   cropping 
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against  them,  Dr.  Thomas  suggests  the  propriety  of  sowing  winter 
wheat  and  of  lessening  the  area  planted  in  com,  basing  this  rec- 
ommendation on  the  supposition  that  com  aod  spring  wheat  are 
the  crops  which  assist  more  in  their  development  than  any  others. 
He  further  advises  the  farmers  of  Nebraska,  first,  to  devote  their 
attention,  as  largely  as  it  can  be  profitably  dope,  to  stock-raisinfi^ 
*  *  *;  second,  to  rely  upon  winter  wheat  as  their  chiei 
money  crop,  if  it  can  be  successfully  grown;  and  to  substitute  oats,  as 
far  as  possible,  for  com.  ♦  ♦  ♦  "But  one  thing,"  he 
adds,  '^8  certain — ^that  to  counteract  them  the  com  and  spring- 
wheat  crops  should  be  reduced  to  as  small  an  area  as  possible." 
Later  in  the  same  year  (Farmers'  Beview  Nov.  24,  1881,  p.  322), 
he  advisee  the  planting  of  a  smaller  area  of  com  in  the  latitude 
of  Central  and  Southern  Illinois  in  years  when  meteorological  con- 
ditions indicate  danger  from  chinch  bugs. 

In  the  Transactions  of  the  Illinois  State  Horticultural  Society 
for  1881,  p.  43,  Dr.  Thomas  remarks  that  the  most  effectual 
method  of  combating  the  chinch  bug  is,  beyond  a  doubt,  to  crop 
against  it,  to  cease  raising  so  much  corn  and  to  rely  on  oats, 
grass,  and  other  crops;  and  in  the  same  '"Transactions"  for  1882 
(p.  48),  he  is  reported  by  the  secretary  as  saying  that  the  chinch 
bug  must  perish  if  the  growing  of  winter  wheat  and  com  are 
abandoned. 

Prof.  Herbert  Osbom,  of  the  Iowa  Agricultural  College,  recom- 
mends, in  a  bulletin  of  that  institution  published  in  January,  1888, 
p.  11,  that  the  area  planted  to  wheat,  rye,  barley,  and  Hungarian 
grass  be  reduced  as  much  as  possible. 

In  the  latest  general  publication  respecting  the  chinch  bug,  that 
by  Mr.  L.  O.  Howard,  assistant  to  Dr.  Riley,  in  Bulletin  17  of 
the  U.  S.  Department  of  Agriculture  (1888),  p.  34,  "diversified 
fanning  with  wheat  mainly  left  out"  is  approved  as  "the  exempli- 
fication of  condensed  wisdom."  "The  object  of  the  omission  of 
wheat,"  he  says,  "particularly  winter  wheat,  is,  of  course,  to  afford 
as  Utile  food  as  possible  for  the  first  generation.  ♦  ♦  ♦  The 
one  great  result  of  the  chinch-bug  convention  held  in  Kansas  in 
1881  was  the  adoption  of  a  resolution  to  abstain  from  the  cultiva- 
tion of  wheat,  the  length  of  time  not  being  mentioned.  As  we 
have  previously  shown,  large  areas  of  oats  could  be  successfully 
RTown,  bat  in  corn-growing  regions  most  small  grains  must  be 
left  alone,  and,-  above  all,  winter  wheat  and  barley." 

My  own  earlier  utterances  on  this  subject,  I  find  to  be  as  fol- 
lows:— 

Beceiving  July,  1886,  a  letter  from  Clinton  county,  Illinois,  say- 
ing that  crops  there  had  been  eaten  up  by  the  chinch  bugs  during 
the  last  two  years  and  inquiring  whether  the  abandonment  of  fall 
wheat  will  rid  the  farmer  of  them,  I  replied,  in  a  letter  published 
in  the  "Prairie  Farmer,"  of  Chicago,  for  July  31,  "I  know  nothing 
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from  my  own  observation  of  the  chinch  bugs  to  lead  me  to  be- 
lieve that  you  will  escape  them  by  giving  up  winter  wheat  as  a 
crop.  Certainly  they  have  been  fearfully  destructive  in  the  north- 
ern part  of  the  State  at  times  when  winter  wheat  was  not  at  all 
raised  there,  laying  their  eggs  freely  in  spring  wheat,  barley,  etc., 
and  the  fact  that  I  personally  know  them  to  deposit  their  eggs 
abundantly  in  spring  in  oats  and  com,  and  to  breed  there  appar- 
ently no  less  freely  than  in  wheat,  makes  it  very  unlikely  that 
they  are  limited  to  any  [one]  of  the  small  grains  as  a  means  of 
support  to  the  first  brood." 

Next,  in  a  circular  concerning  the  chinch  bug  in  Illinois,  issued 
September  10,  1886,  page  6,  I  said: 

"The  leading  remedial  and  preventive  measures  are  as  follows:— 

"1.  The 'abandonment  of  small  CTain  for  a  year  in  regions  where 
com  is  the  principal  crop,  in  the  hope  that  the  bu^  of  the  first 
brood  will  thus  be  starved  out.  Where  this  experiment  is  tried 
it  will  be  necessary  for  a  fair  chance  of  success  that  no  small 
grain  be  sowed  (since,  as  already  said,  the  bugs  will  breed  in 
oats);  that  the  planting  of  com  be  postponed  as  late  as  practi- 
cable, else  the  bugs  will  surely  breed  in  that  with  very  destruc- 
tive effect;  and  that  no  millet  or  Hungarian  grass  be  sown  early 
enough  to  afford  food  and  breeding  places  to  the  hibernating  brood 
after  they  emerge  from  their  winter  retreats." 

Finally,  on  page  35  of  Bulletin  2  of  the  entomological  office, 
issued  in  1887,  I  have  mentioned  under  the  head  of  Agricultural 
Methods,,  "the  temporary  abandonment,  in  com  districts,  of  small 
grain,  especially  wheat  and  barley.  This  measure  of  defence,  in 
use  for  more  than  a  century,  is  the  one  most  generally  relied 
upon.  Its  at  least  partial  efficacy  is  now  clearly  demonstrated 
throughout  a  large  part  of  this  State  where  the  chinch  bug  i& 
making  its  advent  almost  wholly  by  way  of  fields  of  wheat  and 
barley.  It  is  to  be  noted,  however,  that  when  the  number  of  this 
insect  has  risen  to  great  excess,  it  can  not  be  reduced  again  by 
simply  refraining  from  the  culture  of  wheat  and  barley.  It  has 
been  repeatedly  shown  in  Southern  Illinois,  during  the  last  two 
years,  that  under  such  circumstances  the  bugs  will  breed  as  freely 
and  successfully  in  oats  as  in  other  grains;  while  recent  occur- 
rences in  New  York  prove  that  the  meadow  grasses  afford  them 
almost  equal  opportunity."  On  page  42  of  the  same  bulletin,  as 
a  special  procedure  recommended  for  Northern  and  Western  Illi- 
nois, where  the  chinch  bug  was  only  beginning  to  attract  atten- 
tion, I  mention  the  abandonment  of  wheat,  rye,  barley,  Hun- 
garian, and  millet  for  the  coming  year,  or,  if  grown,  the  sowing  of 
timothy  and  clover  with  the  wheai 

My  township  correspondents,  while  not  unanimous,  were  usually 
of  the  opinion  that  chinch  bugs  were  most  abundant  in  neighbor- 
hoods where  wheat  was  grown, — more  generally  so  in  the  southern 
I)art  of    the  State  than  in   the  other  sections.     Thirty-nine  replies 
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to  my  inquiry  on  this  point*  were  received  from  Northern  Illinois, 
of  which  30  were  affirmative  (77  per  cent);  64  frx)m  the  Central 
part  of  the  State,  of  which  40  were  affirmative  (74  per  cent);  and 
117  from  Southern  Illinois,  105  affirmative  (90  jpei  cent). 

EXPEBIMENTS. 

FertilizatiorL — The  fact  that  the  chinch-bug  attack  affects  most 
seriously  the  vegetation  of  the  poorest  soils,  that  crops  on  rich 
land  will  often  escai)e  damage  while  those  on  poor  land  adjoining 
it  may  be  completely  destroyed,  is  well  enough  known  from  com- 
mon observation.  Not  unfrequently  different  areas  in  the  same 
field  will  illustrate  this  difference  in  unmistakable  terms,  especially 
if  some  parts  of  the  field  receive  the  "wash"  from  others.  The  lack, 
however,  of  precise  evidence  respecting  the  degree  of  benefit  to  be 
derived  in  an  infested  region  from  th^  use  of  fertilizers  as  a  sup- 
port  to  the  crop  against  chinch-bug  attack,  led  me  to  undertake, 
in  1887,  a  field  experiment  Through  the  kindness  of  Samuel 
Bartley,  Esq.,  of  Edgewood,  Effijigham  county  (who  gave  the 
matter  his  personal  care  throughout  the  season),  I  was  enabled  to 
to  make  this  test  on  a  small  field  of  his  wheat 

This  plot,  after  plowing  in  fall,  had  received  a  top  dressing  of 
manure  taken  from  stock  yard,  stable,  hog-x)en,  and  poultry  house, 
the  ground  never  having  been  fertilized  before.  On  the  3d 
of  May  I  found  an  extraominary  number  of  adult  chinch  bugs  in 
this  wheat,  just  beginning  to  lay  their  eggs.  So  overwhelming 
ing  was  their  attack  that  Mr.  Bartley  compared  the  noise  of  their 
flight,  as  they  entered  the  grain,  to  that  of  a  swaiTu  of  bees. 
Even  at  this  early  season  the  wheat  was  seriously  affected,  the 
plants  reddened  and  dwarfed  in  patches,  and  the  fci'owth  dimin- 
ished, as  I  estimated,  about  one  third.  On  a  measur^  part  of  this 
plot,  commercial  fertilizers  were  sown  at  the  rate  of  one  hundred 
pounds  each  per  acre  of  nitrate  of  soda,  superphosphates,  and  sul- 
phate of  potash.  The  wheat  from  both  parts  of  the  field  was  har- 
vested and  threshed  by  hand,  kept  carefully  separate,  measured, 
and  weighed,  the  general  result  being  that  for  the  portion  ferti- 
lized with  barn-yard  manure  alone,  the  yield,  notwithstanding  the 
enormous  attack  by  the  chinch  bugs  and  their  continuance 
throughout  the  season,  amounted  to  20.8  bushels  per  acre  of  wheat 
that  weighed  54  pounds  to  the  bushel;  while  that  treated  with 
commercial  fertilizers  in  addition,  yielded  at  the  rate  of  24  bushels 
per  acre  of  grain  weighing  62  pounds  to  the  bushel.  The  result 
of  this  experiment  was  especially  noteworthy,  as  15  bushels  per 
acre  is  considered  in  that  region  a  good  average  crop.  On  another 
field  of  badly  worn  land  less  than  half  a  mile  from  our  experi- 
luental  plot,  (the  only  other  wheat  in  the  neighborhood,)  a  simi- 
lar appucation  of  the  commercial  fertilizers,  produced  a  marked 
improvement  in  the  beginning  of  the  season,  m  size  and  color  of 
the  plant,  but  later  the  whole  succumbed  to  the  chinch-bug. 

*  bee  p.  11. 
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Much  more  elaborate  experiments  were  planned  for  1887  and  1886, 
plots  being  secured  for  the  purpose  on  the  farms  of  Mr.  Andrew  Mc- 
Murray  and  Mr.  George  Corson,  near  Tonti,  in  Marion  county.  These 
plots,  properly  subdivided,  were  treated  in  September  18.^7,  (1)  with 
stable  manure,  (2)  with  phosphates,  (3)  with  potash,  (4)  with  stable 
manure  and  phosphates,  (6)  with  stable  manure  and  potash,  (6) 
with  phosphates  and  potash,  and  (7)  with  all  three  of  these  fertili- 
zers together,  (8)  with  sulphate  of  ammonia  alone,  (9)  with 
ammonia  and  potash,  (10)  with  ammonia  and  phosphates,  and  (11) 
with  ammonia,  phosphates,  and  potash  combined.  The  Rrain  was 
all  heavily  infested  by  the  chinch  bug,  but  the  general  winter- 
killing of  the  wheat,  leaving  a  very  light  and  unequal  stand,  so 
far  destroyed  the  value  of  these  experiments  that  they  are  not 
worthy  of  detailed  description. 

A  critical  comparison  of  the  plots  on  Mr.  Corson's  land,  made 
January  29,  after  the  grain  was  ripe,  gave  the  following  general 
results,  of  value  only  as  indications  of  the  direction  in  which 
future  experiments  may  best  be  made:  — 

1.  The  plot,  (one  tenth  of  an  acre)  treated  with  phosphates 
alone  (200  pounds  to  the  acre)*  bore  about  twice  as  much  wheat 
as  that  treated  with  potash  alone,  and  the  growth  was  taller, 
stronger,  and  more  thrifty. 

2.  The  addition  of  potash  to  the  phosphates  made  no  appre- 
•ciable  difference  in  the  appearance  of  the  grain. 

3.  I  could  not  see  that  the  plot  treated  with  potash  alone 
•differed  especially  from  the  plots  on  which  nothing  was  used. 

4  That  on  which  ammonia  was  applied  alone  was  but  little 
T>etter  than  the  potash  plot 

5.  That  on  which  ammonia  and  potash  were  combined  (200 
pounds  each  to  the  acre)  bore  probably  twice  as  much  wheat  as 
•either  plot  where  these  were  separately  used. 

6.  The  plots  with  ammonia  and  phosphates  combined  were  de- 
cidedly and  conspicuously  the  best  of  the  lot, — ^a  difference  easily 
seen  at  a  distance,  and  to  their  very  margins.  There  was  proba- 
bly three  times  as  much  wheat  on  these  as  on  the  ground  adjacent, 
which  had  not  been  fertilized.     The  wheat  was  also  clearly  heavier. 

From  the  above  it  appears,  as  a  matter  of  judgment,  but  not 
of  exact  experiment,  that  neither  potash  nor  ammonia  alone  was 
of  much  value  on  the  soil  as  a  fertilizer  for  wheat  attacked  by 
chinch  bugs,  but  that  the  two  combined  about  doubled  the  crop; 
that  phosonates  alone  produced  a  noticeable  effect;  and  that  am- 
monia and  the  phosphates  formed  the  best  combination  for  wheat 
under  the  circumstances  there  appearing,  potash  adding  little  or 
nothing  to  the  value  of  this  combination. 

Timothy  seed  had  been  sown  on  all  three  plots  in  fall,  but  grew 
poorly  on  most,  owing  chiefly  to    the  chinch    bug  damage.     The 

*ThlB  waa  the  ration  of  each  of  the  commercial  fertiliiera,  whererer  applied. 


37 

phosphate  fertilizers  were  evidently  the  best  of  the  three  for  grass; 
but  far  the  heaviest  yield  of  all  was  borne  where  all  three  ferti- 
lizers were  combined. 


INSECTICIDES. 

Kerosene  emulsion, — My  experiments  with  the  kerosene  emnl- 
sions,  made  in  1882,  and  described  in  my  entomological  report  for 
that  year,*  have  since  been  repeated  substantially  by  Prot  Atkin- 
son of  North  Carolina,  by  Prol  Herbert  Osborn,  in  Iowa,t  and 
by  several  farmers  of  my  acquaintance.  Prof.  Osbom's  results 
confirm,  in  general,  my  own,  as  shown  by  the  following  extracts 
from  his  report: — 

"  The  first  trial  was  made  July  15,  the  emulsion  used  being  the 
common  one,  consisting  of  kerosene,  soap,  and  water,  diluted  to 
about  five  per  cent  kerosene.  The  bugs  were  killed  very  quickly 
by  this  application,  and  great  numbers  of  them  could  be  reached, 
but  many  in  particularly  secreted  places,  in  folds  of  leaves  and 
under  lumps  of  earth,  escaped.  Thrown  on  to  the  leaves  and  run- 
ning down  between  leaf  and  stalk,  it  dislodged  and  killed  immense 
numbers.  Thrown  against  stalks  where  they  were  congregated,  it 
would  quickly  dislodge  the  mass,  and  while  it  was  impossible  to 
see  whether  all  driven  off  in  this  way  were  sufficiently  wet  to  kill 
them,  it  was  certain  that  most  of  them  were.  This  application 
was  at  the  rate  of  about  1  gallon  of  the  emulsion  or  12  gallons  of 
the  diluted  mixture  to  five  rows  of  corn  for  32  rods,  or  what  would 
equal  five  gallons  of  emulsion,  60  gallons  of  diluted  mixture  to  the 
acre,  or  a  cost  for  material  of  less  than  60  cents  per  acre.      *      ♦ 

**0n  August  15  applied  keroseae  emulsion  to  bugs  accumulating 
on  com,  using  an  emulsion  diluted  to  contain  about  6  per  cent, 
kerosene  and  spraying  with  cyclone  nozzle.  Great  numbers  of 
bogs  could  be  found  dead  within  a  few  minutes  after  application, 
aud  on  the  following  day  hosts  of  dead  could  be  found  on 
the  ground  around  the  hills  treated.  In  places,  however,  the 
stalks  had  become  well  covered  by  live  bugs  that  had  moved  in 
to  fill  the  places  of  the  ejain. 

"Subsequently  the  farm  department  applied  it  on  a  larger  scale, 
using  5  to  6  per  cent  emulsion,  and  spraying  from  barrels  in  a 
wagon,  one  man  working  the  force  pump  and  another  manipulatinfi^ 
the  hose  and  cyclone  nozzle,  walking  rapidly  among  the  hills  of 
com  and  directing  the  spray  upon  tne  masses  of  bugs.  This  re- 
sulted in  the  destruction  of  great  numbers.  «  «  « 


*Twelftb  Beport  of  the  State  EntomologlBt  of  niinois.  pp.  69-63. 

^'Tlie  ChlAcb  Bog:  A  Qm«nX  Sammary  of  Ita  History.  Habite.  Enemlee,  and  of  the  Remedies 
ud  PTerentlTee  to  be  need  against  it."— By  L.  O.Howard.  Ball.  No.  17.  U.  8.  Dept.  Agr.,  Dir.  of 
■ntomology.  p.  41. 
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'^The  nse  of  kerosene  can  hardly  be  expected  to  prove  of  value 
except  when  the  bugs  are  maesing  on  com.  At  this  time,  appli- 
cation to  an  acre  or  two  of  the  field  next  to  stubble  may  do  much 
to  save  the  rest  of  the  field." 

Prof.  Osbom  estimates  the  necessary  cost  of  a  thorough  spray- 
ing to  be  about  seyenty  cents  an  acre — thirty  cents  for  material 
and  forty  cents  for  labor. 

Prof.  Atkinson  also  reported  "perfect  success"  with  the  same 
application,  reaching  the  conclusion  that  "there  is  no  reason  why 
ail  should  not  get  rid  of  the  chinch  bug  on  com,  for  a  failure  to 
kill  the  bu^  would  arise  from  some  fault  in  the  application,  and 
the  application  can  be  made  cheaper  than  a  dressing  of  the  com 
oould  be  made  with  a  hoe." 

Prom  the  office  correspondence  the  following  items  of  interest 
are  taken. 

Mr.  L.  B.  Sidway,  of  182  Dearborn  Street,  Chicago,  writes  under 
date  of  August  6,  1888,  as  follows: — 

"I  have  seen  the  kerosene  emulsion,  as  recommended  on  page 
41  of  your  report  on  chinch  bugs — 1888 — tried  with  these  results:— 

'1.  P.  Hultgren,  Verona,  Lawrence  Co.,  Mo.: 

"At  the  beginning  of  wheat  harvest  the  bugs  went  into  his  ooni> 
and  he  at  once   applied  the   emulsion.     The  bugs  not  killed  lefi 
he  field. 

"2.     G.  D.  Sidway,  Purdy,  Barry  Co.,  Mo.: 

"The  bugs  had  got  into  first  four  rows  of  com.  Applied  emul- 
sion and  sup^sed  all  were  killed.  Two  da^s  later  found  them  a 
little  farther  in  the  field,  and  applied  emulsion — ^beginning  two  or 
three  rows  ahead  of  any  bugs — and  has  seen  no  more  in  the  field 

"3.    At  my  own  place,  Godfrey,  Madison  Co.,  111.: 

"The  bugs  had  gone  into  com  about  thirty  rows,  and  were  in 
great  numbers.  Applied  emulsion  and  have  seen  no  more  bugs— 
now  two  weeks. 

"I  think  this  formula  a  cheap,  easy,  and  very  effective  method  of 
kiUing  the  chinch  bug  in  com.  Its  use  ^nay  easily  be  worth  more 
to  Illinois  in  one  year  than  the  Agricultural  Department  costs  the 
State  in  twenty." 

A  farmer  of  Edwards  county,  Dr.  Bristow,  living  near  Albion, 
reported  personally  that  he  had  protected  his  com  by  the  use  of 
the  kerosene  emulsion  diluted  to  contain  four  or  five  per  ceot  of 
kerosene,  applying  it  twice  a  day  to  the  four  or  five  outer  rows, 
covered  with  bugs  from  wheat  adjoining.  The  insecticide  was  ap- 
plied at  first  with  a  wisp  of  broom  corn,  but  afterwards  simply 
thrown  upon  the  stalks  with  the  hand. 
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Mr.  Samuel  Bartley^  of  Edgewood,  Effingham  county,  also  writes 
me,  November  20,  that  he  used  the  emulsion  this  season  (1888) 
with  entire  success  in  connection  with  ditches  to  arrest  the  prog- 
ress of  the  bugs.* 

On  the  other  hand,  a  letter  from  Hon.  E.  S.  Wilson,  of  Olnev, 
dated  July  17,  1888,  informs  me  that,  while  the  emulsion  kills 
the  bugs  that  are  on  the  com  at  the  time,  others  come  on  it  at 
once;  and  that  he  does  not  know  of  a  single  man  who  had  saved 
his  com  where  he  had  used  the  emulsion. 

It  will  be  seen,  however,  that  it  was  here  used  under  the  mis* 
taken  idea  that,  once  applied,  it  will  act  as  a  permanent  repellent 
Where  chinch  bugs  are  excessively  numerous,  it  should  be  used 
subordinate  to  some  method  for  the  exclusion  of  the  insects  from 
the  field,  and  applied  to  those  accumulating  on  the  outer  rows  of 
eom  wherever  they  succfeed  in  making  their  way  across  the  bar- 
riers interposed. 

Where  the  attack  is  less  severe,  the  emulsion  may  be  applied 
alone  after  the  movement  of  invasion  is  substantially  complete,  to 
destroy  the  chinch  bugs  along  the  edges  of  the  field.  Indeed,  it 
is  not  impossible  that  it  may  be  economically  distributed  to  com 
throughout  the  field,  after  the  hatching  of  the  second  brood,  for 
the  destruction  of  the  young  that  do  tne  later  damage.  If  this 
can  be  done  at  a  cost  of  sevenly  cents  per  acre,  there  are  many 
circumstances  under  which  it  could  hardly  fail  to  be  profitable. 

Dr.  R.  S.  Peyton,  of  Pinckneyville,  writes  me  of  a  can,  carried 
on  the  back,  with  which  he  finds  that  he  can  work  over  two  or 
throe  acres  per  day  with  the  kerosene  emulsion  or  hot  water,  be- 
sides hauling  and  heating  the  water  in  the  field.  It  is  possible 
that  kerosene,  either  pure  or  in  the  form  of  an  emulsion  more  or 
less  diluted,  might  be  mingled  with  fertilizers,  liquid  or  dry,  and 
thus  distributed  to  wheat  in  a  way  to  combine  the  beneficial  effects 
of  both  applications  with  no  additional  labor. 

Tobacco  loafer. —Thinking  it  possible  that  some  preparation 
cheaper  than  the  kerosene  emulsion  might  be  found  equally  avail- 
able for  use,  I  directed  experiments  in  August,  1888,  with  various 
insecticides,  the  most  satisfactory  of  which  were  those  with  tobacco 
water. 

A  strong  decoction  of  the  stems  being  made,  August  14,  a  num- 
ber of  chinch  bugs,  placed  on  a  cloth  moistened  with  this  fluid, 
were  thoroughly  stupefied  in  an  hour,  and  dead  in  an  hour  and  a 
half.  Tobacco  water  of  this  strength  repeatedly  applied  as  freely 
as  possible  had  no  effect  on  growing  grass. 

August  15,  nine  bugs  were  treated  as  above,  removed  when  wet 
with  the  tobacco  water,  and  placed  in  a  bag  of  cheese  cloth.  Ex- 
amined 22  hours  later,  six  were  found  dead  and  the  remaining 
three  aliva 
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The  same  day  16  chinch  bugs  were  placed  on  a  grass  plant,  the 
whole  thoroughly  wet  with  tobacco  water,  and  placed  under  a  bell 
jar.  In  an  hour  nine  bugs  were  apparently  dead,  and  in  16  hours 
all  were  dead  but  one. 

On  the  other  hand,  eight  chinch  bugs  sprayed  on  a  plant  of 
grass  and  enclosed,  with  the  plant,  in  a  cheese-cloth  bag,  were  all 
alive  four  hours  later. 

September  4,  17  bugs  treated  like  the  lot  last  mentioned,  were 
all  dead  but  one  in  24  hours. 

September  6,  12  bugs  treated  as  above;  in  26  hours  seven  were 
dead,  five  alive. 

September  6,  69  bugs  were  placed  in  a  bag  of  cheese  cloth,  and 
thoroughly  wet  with  tobacco  water,  and  a  potted  grass  plant  was 
also  thoroughly  sprayed,  together  with  the  surface  of  the  ground 
about  it.  The  bugs  and  plant  were  then  placed  together  in  a 
netting  bag  and  kept  for  25  hours,  at  which  time  four  were  able 
to  crawl,  five  others  showed  signs  of  life,  and  60  were  dead- 
Three  were  already  imbedded  in  one  of  the  fungi  of  disease,  show- 
ing the  presence  of  this  contagion  among  our  experimental  lots, 
and,  to  some  extent,  vitiating  all  our  results. 

From  the  above  it  is  evident  that  this  fluid  is  less  effective  than 
the  kerosene  emulsion,  but  may  still  be  deserving  of  further  ex- 
periment. 

Lobelia  water. — A  strong  decoction  of  lobelia,  applied  August 
6,  produced  no  effect  in  twenty-four  hours. 

Coal-tar  water. — Water  in  which  coal-tar  had  been  stirred  and 
shaken  until  saturated  with  the  soluble  parts  of  the  tar,  was  found 
to  have  but  slight  effect  Of  fifteen  adult  chinch  bugs  sprayed  on 
a  grass  plant,  August  14,  only  one  was  dead  next  day  and  that 
by  accident 

August  15,  a  similar  experiment  made  with  twenty-two  chinch 
bugs  (adults),  had  a  similar  result — ^not  one  was  killed. 

August  16,  twenty-two  adults  were  treated  as  above,  except  that 
the  fluid  was  prepared  by  boiling  tar  in  water.  Only  two  were 
dead  in  twenty-four  hours. 

Another  lot  of  bugs,  sprayed  with  tar  water  September  4,  were 
all  alive  but  one  (young)  twenty-four  hours  later.  A  number  of 
young  larvae  similarly  treated  were  killed,  but  pupae  were  not 
affected. 

A  small  com  plant  thoroughly  wet  with  tar  water  August  13, 
was  quite  unaffected  twenty-K)ur  hours  later,  and  the  same  result 
was  obtained  in  another  experiment  with  an  application  of  tar 
water  te  com  in  the  field,  no  trace  of  injury  appearing  within 
fortyrcight  hours. 

Although  worthless  if  applied  alone,  this  fluid  may  be  found 
useful  as  a  diluent  of  others. 
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CodUar  emulsion. — An  emulsion  of  coal-tar  with  soap-suds,  which 
we  made  like  that   with   kerosene — using,  however,  only   one  third 
coal-tar  to  two  thirds  soap-suds  and  diluting  this  with,  water,  nine- 
parts  to  one, — was  found  to  approximate  the  kerosene  emulsion  in 
its  action  on  both  insect  and  plant. 

Twenty-five  bugs  were  placed,  September  6,  on  a  grass  plant,  in 
a  small  pot,  and  thoroughly  wet  with  this  coal-tar  preparation. 
In  an  hour  and  a  quarter  many  of  these  bugs  seemed  dead.  la 
seventeen  hours  twelve  were  dead,  six  showed  signs  of  life,  and 
seven  were  able  to  crawl.  In  twenty-four  hours  sixteen  were  dead^. 
eight  were  barely  alive,  and  but  one  was  able  to  crawl. 

Another  exx)eriment  made  the  same  day  was  less  conclusive, 
only  seven  of  twenty-six  bugs  treated  as  above  being  dead  in 
twenty-two  hours. 

Toung  oats  completely  soaked  with  this  emulsion  showed  evi- 
dent  injury  two  days  afterward,  but  continued  to  grow,  and  two* 
months  later  were  as  thrifty  as  those  adjoining. 

This  emulsion  deserves  further  experiment,  especially  as  our 
trials  were  made  with  a  weak  dilution, — about  three  per  cent,  coal- 
tar.  It  is  much  cheaper  than  the  kerosene  emulsion,  coal-tar  be- 
ing only  about  five  cents  a  gallon;  but  it  is  somewhat  more- 
troublesome  to  handle.  The  making  of  the  emulsion  may  be  facil- 
itated, however,  by  boiling  tar  and  suds  together  before  mixing 
with  the  pump. 

Turpentine  emulsion. — A  single  experiment  was  made,  Septem- 
ber 4,  with  an  emulsion  of  turpentine  in  soap-suds,  diluted  with 
water  to  contain  three  per  cent,  of  turpentine.  Twenty-five  hours 
after' application,  six  bugp  out  of  ten  sprayed  on  a  grass  plant  were - 
dead,  and  the  four  remaining  alive. 

Lime-water. — Two    experiments,    one    each  with   common    lime- 
water  and  with  water  from  gas  lime,  were  entirely  without  result 
Chinch  bugs  treated  thoroughly  with    these  fluids    were  all    alive 
twenty-four  hours  later. 

Oas  lime. — Two  experiments  served  to  show  that  bugs  will,  if 
necessary,  travel  across  a  narrow  belt  of  fresh  gas-lime  (about 
two  inches  wide)  without  appreciable  injury,  either  at  the  time  or 
subsequently. 

Arsenic — The  reported  results  of  a  casual  experiment  made- 
with  London  purple  by  a  farmer  who  supposed  that  the  chinch* 
bog  was  as  liable  to  poisoning  by  this  substance  as  the  potato  • 
beetle,  led  me  to  a  partial  test  of  the  arsenical  poisons. 

September  6,  thirty-one  chinch  bugs,  larva&  and  pupee,  were- 
dusted  with  powdered  arsenic  in  a  bottle  containing  also  some- 
grass  blades,,  and  confined^there  by  a  piece  of  netting  over  the* 
bottle's  mouth.  In  twenty-four  hours  all  but  three  were  dead„ 
these  being  still  able  to  crawl. 
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London  purple, — Of  twenty-two  bugs  placed  on  a  potted  grass 
plant,  dudted,  plant  and  all,  with  London  porple  and  enclos^  in 
a  netting  bag,  eighteen  were  dead  and  four  aliye  at  the  end  of 
seventeen  hours. 

September  10.  In  a  similar  experiment  on  twenty-four  bugs, 
but  six  were  found  dead  in  sixteen  hours. 

Paris  green. — September  9.  In  a  like  experiment  with  chinch 
bugs  confined  with  growing  grass  and  dusted  thoroughly  with 
Paris  green,  but  five  were  dead  out  of  twenty  at  the  end  of  forty 
hours.     In  another,  only  three  were  found    dead  out  of   nineteen. 

Check  lots  of  bugs  not  poisoned,  showed  at  this  time  such  a 
susceptibility  to  confinement,  owing  probably  to  the  existence  of 
disease  among  them,  that  little  value  can  be  attached  to  these 
results.  It  is  clear,  at  best,  that  only  the  arsenic  can  in  any  case 
be  worth  considering. 

Egyptian  insecticide, — This  substance,  received  from  the  manu- 
facturers,* was  applied  very  freely  to  com  in  the  field,  at  Albion, 
Illinois,  August  21,  1898,  being  sprinkled  thoroughly  on  stalks 
and  leaves,  and  behind  the  leaf  sheaths.  Nine  and  a  half  hours 
afterwards  the  bugs  were  feeding  as  before,  apparently  not  affected; 
but  a  very  heavy  rain  foUowmg,  which  washed  the  insecticide 
down  behind  the  leaves,  the  bugs  on  this  corn  seemed  to  be 
diminished  in  number  at  the  end  of  forty-eight  hours.  In  seventy- 
two  hours  a  few  were  found  dead,  but  those  living  were  as  active 
as  before.  The  corn  rows  treated  were,  however,  clearly  less 
abundantly  infested  after  the  rain  than  those  adjacent. 

On  the  other  hand,  the  dry  powder  applied  very  freely  to  six 
bugs  confined  with  a  grass  plant  had  not  taken  visible  effect  in 
twenty-eight  hours. 

Buhach. — In  a  single  experiment  with  this  powder  applied  dry 
in  the  usual  manner,  all   the   bugs  died  within   twenty-five  hours. 

Corrosive  sublimnte. — An  aqueous  solution  made  with  two  grains 
of  corrosive  sublimate  to  six  ounees  of  water,  had  no  effect  on 
-chinch  bugs  in  two  experiments,  sixteen  and  twenty-four  hours 
^ter  thorough  application. 

Steam, — At  the  St  Clair  county  fair,  in  Belleville,  September 
11,  1888,  Mr.  George  C.  Bunsen,  of  that  town,  reported  in  the  course 
of  remarks  on  the  chinch  bug,  the  successful  use  of  steam  thrown 
against  the  stalks  of  corn  from  an  apparatus  of  his  inveutioa 
Experiments  subsequently  made  at  the  office  showed  that  with 
sufficient  care  steam  may  be  used  to  kill  chinch  bugs  without  in- 
jury to  the  plants  on  which  'they  are  exposed;  but  as  the  differ- 
•ence  is  slight  between  the  time  needed  to  kill  or  disable  the 
insects  and  that  sufficing  to  damage  vegetable  tissues  (very  slight 
if  the  vegetation  is  at  all  fresh),  the  care  required  will  usually  be 
«uch  as  to  make  the  method  impracticable  in  field  operations.    It 
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might  possibly  be  used,  however,  with  a  proper  apparatus,  against 
the  hard  and  partly  dead  stalks  and  lower  leaves,  to  kill  such 
chinch  bugs  as  were  not  in  any  way  protected  from  its  momen- 
tary contact 

Our  experiments  were  as  follows:  Varying  numbers  of  chinch 
bugs,  adidt  and  young,  were  rapidly  deadend  September  13,  1888, 
by  a  very  few  seconds'  exposure  to  steam  thrown  against  them 
through  a  half-inch  rubber  tube  as  they  rested  on  a  sheet  of 
paper.  A  few  hours  later  most,  of  them  showed  signs  of  reviving 
Ufe,  but  the  next  day  all  were  (lead. 

Other  insects  exposed  to  the  steam  jet  were  as  readily  killed: 
maple  plant  lice  in  one  or  two  seconds — the  leaves  bearing  them 
remaining  uninjured;  grasshoppers  and  blister  luetics  (Epicauta)  in 
six  or  seven  seconds. 

Stedm  was  passed  rapidly  over  a  young  foliage  plant  (Coleus) 
for  seven  seconds  without  noticeable  injury;  but  growing  oats 
showed  slight  injury*  after  three  seconds'  steaming  and  with 
longer  exposure  was  much  damaged. 

Application  of  steam  to  shrubs  and  trees  seemed  to  be  imprac- 
ticable, because  of  the  difficulty  of  equal  distribution.  If  used  in 
lai^e  quantities  the  steam  would  kill  the  leaves  nearest  the  jet 
before  insects  on  others  were  affected,  and  if  in  smaller  quantities 
the  time  and  care  required  to  throw  it  uniformly  against  all  sur- 
faces and  from  various  directions  would  make  it  much  less  effec- 
tive and  convenient  than  a  fluid  spray. 

BARRIERS  TO   MIGRATION. 

CoaUiur. — The  use  of  coal-tar  as  a  barrier  to  the  passage  of  the 
bugs  from  field  to  field  at  harvest  time,  is  a  well-known  and  highly 
valuable  measure,  one  of  the  most  important  in  the  list  of  defences 
against  this  jnsect,  but  has  the  practical  disadvantage  that  the 
belt  of  tar  poured  along  the  ground  or  painted  on  boards  speedily 
dries  out,  and  must  be  renewed  in  hot  weather  two  or  three  times 
a  day,  or  even  oftener,  to  completely  prevent  the  passage  of  the 
bugs. 

Chinch  bugs  surrounded  with  a  line  of  fresh  tar  will  sometimes 
escape  by  wading  through  it,  but  all  such  bugs  die  in  an  hour  or 
80,  as  we  have  determined  by  capturing  and  confining  them  under 
observation. 

CoaUiar  and  oil, — To  retard  the  drying  of  the  tar,  it  may  be 
mixed  with  oil  or  other  grease,  machine  oil  being  perhaps  the 
cheapest  for  common  use.  Soap  grease,  tried  out,  would  doubtless 
answer  the  same  purpose. 

The  advantage  of  this  mixture  is  shown  by  some  experiments 
made  at  the  office  in  August  and  September,  1888,  when  tar, 
unmixed,  x>oured  on  paper  and  placed  in  the  hot  sunshine, 
dried  in  half  an  hour  so  that  bugs  could  cross  it  here  and  there 
without  daubing  their   feat;  while  a  mixture   of   one  tenth   linseed 
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oil  and  nine  tenths  coal-tar  was  so  sticky  after  72  hours  that 
chinch  bugs  could  not  cross  it,  and  eyen  at  the  end  of  96  hoar& 
still  served  its  purpose.  Mixtures  of  one  fifth  oil  with  coal-tar, 
and  of  ec^neA  parts  of  each,  were  found  much  less  satisfactory. 
Diluted  with  one  tenth  oil,  tar  is  too  fluid  to  use  upon  the  ground, 
as  it  speedily  soaks  in;  and  conseauently  if  this  mixture  be  used, 
boards  must  be  placed  around  the  field  either  set  on  edge  or,  pref- 
erably, laid  flat,  a  little  strip  of  ground  having  been  first  prepared 
so  that  they  may  be  sufficiently  bedded  in  the  earth  to  keep  th(^ 
bugs  from  passing  beneath  them. 

As  a  more  convenient  and  effective  means  of  maintaining  a  coal- 
tar  barrier,  I  suggest  that  strips  of  sheet  iron  bent  at  the  top  to 
form  a  gutter  about  one  inch  across  and  half  an  inch  in  depth  at 
the  middle,  be  placed  end  to  end,  slightly  overlapping,  the  tar  ify 
be  poured  in  .this  gutter.  If  necessary  to  prevent  too  free  an 
escape  at  the  joints,  it  may  be  slightly  thickened  by  stirring  in 
dust.  Small  pits  sunk  at  intervals  cdong  a  barrier  of  this  descrip- 
tion would  gather  the  chinch  bugs  in  great  numbers,  where  they 
could  be  readily  killed  with  a  little  kerosene  and  water,  or  by 
mechanical  methods. 

STARVATION  EXPERIMENTS. 

To  ascertain  how  long  the  chinch  bug  in  its  diffJBrent  stages 
may  live  without  feeding  (a  point  applying  to  several  field  methods 
of  contest  with  this  insect)  we  confined,  September  4,  under  a 
bell  jar,  without  food,  a  miscellaneous  lot  of  bugs  of  various  ages, 
from  the  very  young  of  the  first  stage  to  adults  more  than  a  week 
old.  In  twenty-four  hours  a  few  of  the  youngest  were  dead,  and 
in  twenty-eight  hours,  one  adult.  In  forty-ei^t  hours  a  number 
of  adults,  larvae,  and  pupaB,  were  dead,  and  September  7,  many 
more  of  the  last,  and  almost  all  the  larvsB.  September  8,  only  a 
very  few  adults  and  a  few  pupae  remained;  September  9  five 
adults  were  still  living,  all  the  others  dead;  and  September  10, 
six  days  after  beginning,  all  were  dead  but  one  adult 

This  experiment  is  open  to  the  objection  that  the  bugs  were  on 
a  table  in  the  office,  and  the  dryness  of  the  air  may  have  bad 
much  to  do  with  their  death;  ana  as  no  check  lot  was  separated, 
it  is  impossible  to  say  that  these  specimens  were  not  suffering 
from  one  of  the  diseases  prevalent  at  the  time  in  the  region  from 
which  they  came. 

In  an  experiment  begun  August  13,  with  young  bugs,  taken  as 
fast  as  they  hatched  from  the  egg  and  confined  without  food,  none 
lived  twenty-four  hours,  but  most  died  within  twelve.  Tliese  eggs 
began  to  hatch  when  fifteen  days  old. 

A  variation  in  this  experiment  consisted  in  burying  lots  of 
chinch  bugs  at  the  depth  practicable  by  plowing,  and  examining 
at  intervals  to  determine  their  condition. 

August  13,  two  lots  of  larvae  and  pupae  were  buried  two  inches 
deep,  one  with  food  and  one  without.  Forty-eight  hours  after- 
ward both  were  uncovered  and  found   uninjured,  and  seventy-two 
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hours  after  burial  all  were  still  alive,  no  difference  appearing  be- 
tween the  two  lots.  Heavy  rains,  about  twenty-five  hours  long  in 
all,  liad  occurred  during  the  interval. 

September  3,  a  similar  experiment  was  made  with  both  old  and 
young,  two  lots  of  chinch  bugs  being  buried  five  and  six  inches 
deep,  respectively,  with  grass  in  an  earthem  pot,  the  earth  being 
firmly  pressed  down  over  them.  Ten  days  later,  both  young  and 
old  were  still  cJive. 

September  6,  three  lots  were  buried  in  pots  with  grass,  one 
three  inches  deep,  one  five  inches,  and  the  third  six.  Five  days 
later  those  of  the  first  lot  had  not  yet  crawled  out  of  the  earth, 
but  were  still  alive.  In  the  secona  lot  many  had  come  to  the 
surface,  but  in  the  third,  six  inches  deep,  none  had  crawled  out, 
though  all  were  living.  The  earth  was  packed  over  all  these  lots 
to  imitate  rolling  in  the  field.  The  late  period  at  which  these 
experiments  were  made  and  the  consequent  possible  preparation  of 
the  bugs  for  their  hibernating  fast,  may  have  had  something  to 
do  with  the  failure  of  this  method  of  starvation.* 

GONTAGIOUS  DISEASE. 

In  my  first  entomological  reportf  an  account  was  given  of  a  newly 
detected  disease  of  the  chinch  bug  characterized  by  the  presence 
of  bacteria  in  great  numbers  in  the  alimentary  canal,  my  obser- 
vations on  which  were  made  almost  wholly  at  Normal,  in  McLean 
county,  and  at  Champai^^  In  the  same  report  I  referred  to 
chinch  bugs  found  dead  in  fields  of  corn  at  Jacksonville,  Sep- 
tember, 1&2,  imbedded  in  a  white  fungus  which  proved,  on  ex- 
amination by  Prof.  Burrill,  to  be  an  Entomophthora  (Empusa). 
Other  bugs  similarly  situated  were  found  at  Normal,  some  of 
which  seemed  to  have  died  from  other  causes,  the  fungi  imbed- 
ding them  having  the  characters  of  a  common  mold;  but  a  slide 
made  from  one  of  these  insects,  still  in  my  possession,  contains  a 
quantity  of  unmistakable  Entomophthora.** 

During  the  still  existing  chinch-bug  outbreak,  we  have  closely 
watched  for  the  appearance  of  these  diseases,  bugs  having  been 
crushed  occasionallv  for  study  of  their  fluids,  and  all  dead  speci- 
mens found  being  brought  to  the  office  and  examined  with  refer- 
ence to  the  presence  of  parasitic  fungi  in  their  bodies. 

*Aa  obMrratlonmorted  by  Mr.  E.  M.  Sbelton.  Director  of  the  Kansae  Agrlenltaral  Experi- 
ment StaHon.  In  their  finlletiii  4,  throws  light  upon  the  effect  of  barial  by  plowing.  Chinch  bogs 
plowed  under  with  young  wheat  to  a  depth  of  eight  Inches  May  9  and  10,— the  groand  being  after- 
ward harrowed  and  repeatedly  rolled, — neTertheless  emerged  In  enormone  numbers,  (some  having 
spparently  hatched  In  the  earth,)  escaped  ttom  the  plots,  and  attacked  adjacent  crops. 

tTwelfth  Beport  of  the  State  Entomologist  of  IlUnols  (1882)  pp.  47-61. 

IThls  ehincb-bug  microbe  was  foand  in  bogs  collected  in  Central  nilnols  In  May  of  the  follow- 
Inff  year  (1883),  and  may  hare  had  its  share  In  a  still  farther  redaction  of  the  numbers  of  chinch 
bags  in  that  region,  apparent  each  year  until  1887. 

**In  an  article  on  **The  Chinch  Bug  and  the  Season."  published  In  the  "Prairie  Farmer"  of  Chi- 
cago, for  November  26, 1882,  Prof.  B.  A.  Popenoe,  of  the  Kansas  Agrlenltaral  College,  says  that 
farmers  of  Southeastern  Kansas  had  recently  reported  to  him  the  death  of  all  the  chinch  bugs  in 
their  com.~the  dead  bugs  being  collected  about  the  foot  of  the  stalks,  and  each  covered  wl^  a 
Arong  growth  of  white  mold. 
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The  first  clearly  recognizable  cases  of  fungous  disease  among 
these  chinch  bugs  were  found  by  me  in  a  com  field  near  Shattuc, 
Clinton  county,  July  7,  1887,  but  as  the  fungus  affecting  these 
insects  was  not  an  Empusa,  but  belonged  to  a  genus  (Botrytis) 
but  very  rarely  parasitic,  no  especial  attention  was  paid  to  it  at 
the  time.  The  same  fundus  affection  was  next  noticed  August 
7, 1888,  at  Flora,  Illinois.  September  13,  the  Empusa  of  1882  was 
collected  in  Marion  county;  and  September  14,  the  bacterial  form 
discovered  in  1882  was  observed  in  inunense  numbers  in  the  in- 
testines  of  chinch  bugs  obtained  at  Odin. 

With  this  inspiring  evidence  that  at  least  three  kinds  of  disease 
were  at  work  on  the  chinch  bugs  of  Southern  Illinois,  active 
measures  were  taken  at  once  for  the  fullest  possible  study  of  tiiem 
from  every  point  of  view,  entomological,  bacterial,  and   economic. 

Without  attempting  at  this  time  a  full  account  of  our  work 
(still  in  progress),  I  give  a  few  items  bearing  especially  on  the 
distribution  and  activily  of  these  diseases  in  the  State. 

The  field  at  Odin  where  the  bacterial  disease  was  first  detected, 
contained  only  a  very  moderate  number  of  chinch  bugs  for  the 
time  and  circumstances,  and  these  very  unequally  distributed. 
The  number  of  adults,  especially,  was  relatively  very  small. 
The  bugs  had  also  a  feeble  vitality,  as  shown  by  the  rapid- 
ity with  which  they  died  in  transit,  although  put  up  with  special 
care.  Many  pupae  were  very  sluggish,  moving  slowly  along  as  if 
stiff  and  feeble,  the  abdomens  noticeably  distended  and  unusually 
greenish  beneath. 

Crushing  both  dead  and  living  examples,  and  slightly  diluting 
the  fluids  with  distilled  water,  immense  numbers  of  bacteria  were 
apparent,  moving  without  flagellar  action,  unmistakably  the  same 
as  those  studied  in  1882. 

Collected  in  a  film  on  a  coyer  glass,  dried,  flamed,  stained  with 
aniline  and  mounted  in  balsam,  these  bacteria  had  the  appearance 
of  a  short-jointed  bacillus,  with  a  pale  center  which  dia  not  take 
the  stain.  If  the  fluids  were  not  much  pressed  or  agitated,  there 
were  usually  visible  many  globular  masses  of  these  bacilli,  look- 
ing like  free  nuclei,  but  readily  broken  up  by  repeated  pressure, 
the  separate  individuals  swarming  everywhere.  Sometimes  careful 
crushing  in  water  would  enable  one  to  trace  the  streams  of  escap- 
ing bacteria  to  a  portion  of  the  alimentary  canal  protruding 
through  a  break  in  tiie  crust 

On  the  X8th  of  September,  I  killed  carefully  and  at  once  dis- 
sected a  pupa  from  Odin,  presenting  the  symptoms  of  disease. 
First  crushing  on  the  slide  portions  of  the  fatty  bodies,  I  recog- 
nized a  small  number  of  the  usual  bacilli,  but  when  I  isolated 
portions   of   the   gastric   cceca*   transferred   to   a  clean  slide,  and 

*The  cblnch  hug  has,  besides  the  slender  Malplghlan  tubules,  fire  large  cceca  ailsing  some  dis- 
tance anterior  to  these,  which  remind  one  of  the  so-called  hepatic  coeca  of  the  cockroach. 
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crushed  carefully  in  place,  I  found  the  fluid  8warmin|^  with  iin^ 
mense  numbers  of  bacilli,  saw  others  rapidly  escaping  m  streams- 
from  the  torn  tubes  or  dancing  about  within  them,  and  found  the* 
nuclei  of  the  epithelial  cells  seemingly  closely  packed  with  the- 
same  bacteria.  Curiously,  on  carefully  isolating  aud  crushing  oni 
still  another  slide,  the  anterior  part  of  the  alimentary  caual — that 
preceding  the  coDca— I  could  not  find  a  single  microbe.  The  pos- 
terior part  contained,  however,  a  moderate  number,  demonstrated' 
in  the  same  manner.  Another  specimen,  studied  by  the  same- 
methods,  contained  vast  numbers  of  the  characteristic  bacillus  in^ 
the  coeca,  but  none  that  I  could  clearly  recognize  in  the  other 
parts  of  the  alimentary  ccmal.  They  were  wanting  in  the  Mai- 
pighian  tubules. 

Examples  collected  September  19,  in  com  fields  at  Albion,  in 
Edwards  county,  contained  sometimes  more  and  sometimes  fewer 
of  these  bacteria,  and  occasionally  none;  others  from  Ashley,  ob- 
tained at  the  same  time,  were  moderately  infested;  and  examples 
from  Edgewood,  received  September  22,  contained  them,  if  at  all, 
in  numbers  so  small  that  I  could  not  satisfy  myself  of  their  pres- 
ence. Si)ecimens  from  Mascoutah,  sent  September  22,  contained  a 
variable  number,  vast  quantities  occurring  in  some  and  relatively 
few  in  others.  Their  apparently  greater  pumber  in  pupae  than  in 
imagos  was  possibly  due  to  the  greater  ease  and  thoroughness  with 
which  the  relatively  soft  bodies  of  the  former  could  be  crushed  on 
the  slide. 

Bugs  received  from  Bond  county,  October  3,  were  similarly  ex- 
amined, and  found  in  similar  condition.  Of  three  pupae  crushed,, 
the  first  contained  an  extraordinary  number,  the  second  a  scarcely 
inferior  abundance,  and  the  third  only  a  moderate  quantity.  Cul- 
tures made  from  the  first  of  the  above  were  completely  successful,, 
and  ^ve  conclusive  evidence  as  to  the  character  and  life  history 
of  this  bacillus. 

On  the  other  hand,  and  finally,  three  adults  collected  at  Gol- 
conda,  on  the  Ohio  Biver,  October  4,  contained  no  bacteria  that  I 
could  recognize.  If  present  at  all,  the  number  was  certainly  very 
smalL 

From  the  foregoing  it  is  apparent  that  this  bacilus  was  un- 
equally but  abundanfly  distributed  throughout  the  region  where 
the  chinch  bug  had  recu^hed  its  culminating  point  last  year;  but, 
on  the  other  hand,  its  absence  in  specimens  from  Pope  county, 
where  the  insect  was  more  destructive  this  year  than  last,  is  of 
special  interest  and  significance. 

The  numerous  bacterial  cultures  made  from  these  insects,  com* 
pletely  successful  in  both  fluid  and  solid  media,  may  best  be  re- 
ported elsewhere.  It  is  sufficient  to  say  that  they  showed  this 
chinch-bug  microbe  to  be  a  bacillus,  flagellate  in  fluid  cultures 
and  when  grown  on  the  surface  of  solid  media,  varying  greatly  in 
size  and  form  according  to  place  and  stage  of  development,  tend- 
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ing  to  adhere  in  long  serpentine  strings  of  twenty  to  thirty  or 
more  when  actively  dividing  in  liquids,  and  becoming  short  and 
broad,  with  pale  center,  when  forming  spores, — this  center  being 
simply  the  single  unstained  spore  developed  in  each  segment  or 
-cell. 

The  first  examples  of  the  entomophthorous  infection  certainly 
.seen  in  Illinois  since  1882,  were  obtained  by  us  from  the  corn 
fields  of  Clinton  county,*  September  13,  1888,  and  the  next,  Sep- 
tember 18,  at  Albion,  where  this  fungous  disease  was,  however, 
less  prevalent  than  that  due  to  Botrytis.  Its  possible  occurrence  in 
the  Edgewood  region  was  indicated  by  an  accidental  observation 
made  September  22.  When  examining  a  pupa  obtained  there  on 
the  8th  of  August,  I  found  itB  fluids  filled  with  fragments  of  the 
entomophthorous  mycelium. 

Letters  and  specimens  from  Minnesota  and  Iowa  show  the  ex- 
traordinary prevalence  of  this  affection  there,  where  it  is  evidently 
the  dominant  chinch  bug  disease, — a  condition  in  peculiar  contrast 
with  that  of  the  southern  part  of  this  State,  where  the  Entomoph- 
thora  is  relatively  infrequent,  and  the  Botrytis  and  bacterial  ais- 
eases  are  the  prevailing  maladies. 

Our  first    positive    observation    of   the  Botrytis    disease  of  the 

*  chinch   bug  was   made,  as   has   been   said  already,  near   Shattnc, 

Clinton   county,  July   7,  1887.     The  specimens   obtained  were  not 

critically  studied  at  the  time,  and  the  fungus  was   first   positively 

recognized    as    parasitic    on    the  chinch    bug    August  7,  1888,  on 

.specimens  obtained  at  Flora,  in  Clay  county. 

The  occurrence  of  this  disease  on  a  scale  sufficient  to  affect 
notably  the  numbers  of  the  chinch  bug,  was  first  observed  Sep- 
tember 18  by  one  of  my  assistants,  Mr.  John  Marten,  at  Albion, 
Edwards  county.  The  insects  were  at  this  time  much  less  numer- 
ous there  than  three  or  four  weeks  before;  in  some  neighborhoods 
not  more  than  one  tenth  as  common.  The  apparent  cause  of  this 
decrease  was  a  fungous  disease,  the  mold-covered  victims  of  which 
were  so  freely  sprinkled  beneath  the  com  as  to  suggest  a  recent 
flurry  of  snow.  On  one  measured  area,  for  example,  of  only  two 
square  inches,  twenty-six  bugs  were  counted,  covered  with  the 
fungous  growth — mostly  that  of  Botrytis.  Mr.  William  Over,  a 
local  correspondent  of  the  office,  rex)orted  that  this  affection  of  the 
chinch  bug  was  observed  there  at  oats  harvest. 

The  same  Bo^ytis  was  detected  in  chinch  bugs  at  Ashley  and 
Nashville,  in  Washington  county,  September  18.  It  occurred 
freely  in  our  breeding  cages,  where  living  chinch  bugs  were  kept 

*Not€0  made  In  the  fields  of  this  region  July  94. 1888,  make  It  probable  that  the  beginaliige  of 
this  disease  were  obeerred  at  that  time,  although  the  spedmens  collected  show  onlj  the  BotiTtts. 
The  oocnrrence  was  recorded,  however,  of  numerons  dead  bogs,  admits  and  pnpsB.  Imbedded  in  a 
fongns  resembling  that  of  moscardlne.  sometimes  fastened  to  the  leaves,  somettmes  beneath  the 
sheaths,  and  ooeaslonaUj  in  the  dirt,  as  if  they  had  been  washed  down  by  rains.  In  two  cases,  bogs 
were  attached  to  the  leaves  by  a  scanty  my  cell  am.  the  insects  themselves  showing  little  eziernal 
fungous  growth.  ThU  latter  appeeurance  is  quite  characteristic  of  Entomophthora,  Even  aB  ftr 
back  as  March  22, 1887, 1  noticed  at  Highland,  in  Madison  county,  that  fhlbr  half  of  the  chinch  bii6* 
'  In  grass  vpon  the  headlands  of  fields  of  com  were  dead,  and  usually  covered  with  mold. 
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under  conditions  as  favorable  as  possible  to  their  maintenance. 
The  rapid  posUmortem  development  of  the  fungus  here  was  quite* 
inexplicable  on  any  other  theory  than  that  of  its  pathogenic 
character.  One  specimen,  for  example,  alive  in  the  afternoon,  but 
dead  upon  the  bell  glass  at  noon  of  the  following  day,  was  already 
completely  whitened  by  a  profuse  external  growth  of  this  Botrytis^ 
already  fruiting  abundantly. 

Another  e^iample,  but  just  dead,  (taken  from  a  lot  of  chinch 
bugs  among  which  this  Botrytis  affection  prevailed,)  upon  whose 
surface  no  external  growth  had  yet  appeared,  was  seen  to  be  fiJled- 
and  penetrated  ever3rwhere  with  a  rudimentary  and  rapidly  grow- 
ing mycelium  certainly  not  entomophthorous,  but  app*eeing  m 
character  with  the  Botrytis  as  this  appears  within  the  inseci 

As  to  the  distribution  of  this  fungus  outside  the  State,  I  have 
no  knowledge  beyond  the  fact  that  it  api)eared  in  a  small  collec- 
tion of  chinch  bugs  received  from  Mr.  Otto  Lugger,  of  Minne- 
sota, October  25,  1888,  within  a  fortnight  of  their  arrival  here, — a 
fact  which  may  be  explained  either  as  due  to  its  occurrence  in 
Minnesota,  or  as  a  result  of  accidental  infection  at  the  office  after 
the  bugs  arrived. 

An  observation  of  especial  interest  was  made  November  1  br 
Mr.  Marten,  at  Champaign,  a  large  beetle  {Parandra  brunnea} 
found  dead  under  a  log,  being  thickly  covered  with  a  profuse 
growth  of  this  same  Botrytis. 

Descriptions  and  figures  of  these  fungi,  and  fuller  accounts  of 
the  diseases  associated  with  them,  may  be  best  postponed  until 
our  studies  now  in  progress  are  further  advanced. 

At  present  it  appears  that  all  except  perhaps  the  bacterial  dis- 
ease are  closely  dependent  for  their  activity  on  the  weather,  al- 
though their  generally  rapid  development  over  so  large  a  territory  in- 
dicates their  presence  at  all  times  to  a  greater  or  less  extent  Thai 
the  bacterial  disease  is  less  dependent  upon  wet  weather  for  its  ac- 
tivity was  shown  by  occurrences  detailed  in  my  entomological  re- 
port for  1882,  borne  out  as  these  are  by  our  office  experiments^ 
this  year.  While  in  order  to  obtain  the  free  and  rapid  develop- 
ment of  the  Entomophthora  or  Botrytis,  it  was  necessary  to  en- 
close the  chinch  bugs  under  glass  over  moist  earth,  the  bacterial 
(lisease  appeared  or  continued  equally  well  in  specimens  kept  per- 
fectly dry,  and  even  where  they  were  evidently  perishing  from 
simple  drouth.  However,  the  appearance  of  even  this  disease  only 
after  a  season  of  considerable  rain,  and  our  failure  to  detect  it  in 
the  field  in  extremely  dry  weather,  make  it  probable  that  this  also 
remains  in  abeyance  under  conditions  recognized  as  especially 
favorable  to  chinch-bug  increase. 

That  it  is  chiefly  to  the  joint  action  of  these  various  disease- 
producing  fungi,  favored  as  they  are  bv  moist  weather,  that  we 
owe  the  disappearance  of  chinch-bug  outbreaks,  is  rendered  almost 
certain  by  the  facts  now  on  record. 

&  E. 
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MISCELLANEOUS   NOTES  AND   OBSERVATIONS. 

Food  experiment  The  sole  recorded  exception  to  the  general- 
ization that  the  natural  food  of  the  chinch  bug  consists  of  species 
of  grasses  only,  is  that  reported  by  Mr.  Lawrence  Bruner,*  from 
Nebraska,  according  to  whose  observations  one  of  the  common 
species  of  Polygonum  (wild  buckwheat)  was  found  infested  by  the 
bugs. 

A  large  lot  of  chinch  bugs  placed  with  a  growing  plant  of 
Polygonum  dumetorum,  September  5,  1888,  seemed  at  first  to  try- 
to  feed  upon  it,  although  close  observation  gave  no  positive  evi- 
dence that  they  actually  did  so.  Later  they  paid  little  attention 
to  it,  and  in  five  days  nearly  all  had  died,  chiefly  in  the  bottom 
of  the  bell  gl^ss,  where  they  had  spent  most  of  their  time.  The 
plant  grew  thriftily,  and  gave  no  evidence  of  attack. 

Early  occurrence  of  the  chinch  bug  in  lUindis,— From  W.  T. 
Shelby,  Esq.,  police  magistrate  and  notary  public  at  Olney,  lUinoiB, 
born  in  Edwards  county  in  1820,  I  learned  that  the  chinch  bug  de- 
stroyed a  field  of  his  father's  corn  in  1828,  on  a  place  openal  up 
about  1816,  seven  miles  north  of  Albion.  The  insects  covered  the 
stalks  so  thickly  that  cattle  did  not  like  the  fodder.  This  antedates 
by  12  years  the  earliest  previously  recorded  occurrence  of  the  chinch 
bug  in  Illinois,!  and  by  three  years  its  description  by  Say,  who  lived 
then,  and  had  lived  for  six  years  previously,  at  New  Harmony, 
Indiana,  only  about  25  miles  from  the  locality  above  mentioned. 
It  is  an  interesting  circumstance  that  Say's  knowledge  of  this  in- 
ject was  based  on  a  single  specimen  obtained  on  the  eastern  shore 
ot  Virginia^. 

Effect  of  the  chinch  bug  on  grain  and  corn. — The  fact  seems 
not  to  have  been  generally  noticed  that  both  small  grain  and  com 
are  frequently  prostrated  by  chinch-bug  attack, — the  former  much 
as  if  infested  by  the  Hessian  fly.  Corn  evidently  falls  from  lack 
of  "brace  roots,"  whose  development  is  arrested  by  the  chinch 
bugs  which  collect  at  the  base  of  the  stalks  and  drain  the 
roots  as  they  put  forth.     The   injury    thus  done    is    not  measured 

^"Report  on  the  Season's  Observations  In  Nebraska."  pnbllslied  in  the  Report  of  the  U.  S.  De- 
partment of  Agrlcnltare  for  1887,  p.  166. 

tSee  Bibllographioal  notes  following  this  article. 

(Slnoe  writing  the  above  T  have  recelvad  from  Mr.  Shelby,  In^conflrmatlon  of  the  above,  the  fol- 
lowing letter  under  date  of  November  80. 1888  :- 

«*Chinch  bngs  appeared  in  Edwards  connty,  seven  miles  north  of  Albion.  In  1838,  the  year  that 
Q«neral  Andrew  Jackson  was  first  elected  President  of  the  United  States,  and  the  Whigs,  In  derisioii 
of  the  Democrats  or  Jackson  men,  dabbed  them  "Jackson  bngs. "  I  am  not  mistaken,  as  they 
almost  destroyed  a  field  of  com  of  my  fi&ther's,  the  fodder  Arom  which  the  stock  did  not  like  to 
Mt.*' 

Mr.  Shelly  also  writes,  Dec.  12,  1888:  "I  have  lately  had  a  conversation  with  Mr.  EUJah  Nel- 
son, who  made  a  farm  in  1820.  two  and  a  half  miles  west  of  where  Olney  now  is,  and  he  informs  ni« 
that  chinch  bogs  appeared  in  the  first  crop  of  oats  that  was  sown  on  that  farm,  as  early  ss 
182S.  and  that  nls  father  told  him  that  these  were  the  same  kind  of  bags  that  th^  had  in  oM 
▼irglnla.  Mr.  Nelson  also  tells  me  that  in  1832  they  appeared  in  considerable  nambers  andjdid  some 
damage  to  com.    Mr.  Nelson  is  a  reliable  old-time  resident." 
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by  the  mere  loss  of  sap,  since  the  later  growth  of  the  com,  and 
especially  that  of  the  ear,  must  be  dependent,  in  some  measure, 
on  these  last-formed  roots. 

The  negro  bug  associated  with  the  chinch  bug, — The  negro  bug 
{Thyreocoris  {Vorimelcena)  pulicarius),  extremely  common  in 
nelds  of  wheat  and  grass  with  the  chinch  bug,  is  frequently  held  re- 
sponsible by  farmers  for  a  part  of  the  damage  done  to  their  crops, 
while  by  others  it  is  looked  upon  as  an  enemy  of  the  chinch  bug. 
Careful  observation  at  Ashley,  June  14  to  16,  where  these  bugs 
were  extraordinarily  numerous,  failed  to  show  them  in  any  way 
injurious.  They  were  seen  only  on  weeds  in  the  wheat  fields  and 
beside  the  road— usually  the  Spanish  needle  (Bidens)  and  plantain 
(Plantago  kinceolata),  and  occasionally  the  common  rag  weed 
(Ambrosia).  June  27,  at  Tonti,  they  were  about  half  as  numerous 
(in  all  stages  except  the  very  young)  in  pur  experimental  plots  of 
wheat  as  the  chinch  bugs  themselves. 

At  Flora,  in  one  meadow  visited,  heavily  damaged  by  the  chinch 
bug,  the  negro  bugs  were  also  excessively  numerous,  especially  in 
the  richer  and  more  luxuriant  parts  of  it.  Hundreds  might  be 
seen  on  the  ground  at  once  by  parting  the  grass  and  weeds.  The 
timothy  was  not  injured  by  them,  but  a  common  smart  weed 
(Polygonum  persicarium)  seemed  especially  to  attract  them.  Con- 
fined with  this  plant  at  the  office,  they  were  seen  to  feed  upon  it 
freely,  piercing  with  their  beaks  both  stems  and  leaves.  Shut  up 
for  several  days  without  plant  food,  but  with  chinch  bugs,  they 
paid  no  attention  to  the  latter,  but  would  walk  across  them  with- 
out noticing  their  presence. 

Chinch  bugs  breeding  in  oats, — Besides  the  instances  already 
reported,  the  following  may  be  noted,  as  occurring  in  a  region 
where  wheat,  though  scarce,  was  raised  to  some  extent,  and  was 
not  by  any  means  wholly  destroyed.  On  the  farm  of  Mr.  Alex- 
ander McMurray,  near  Tonti,  in  Marion  county,  I  found  June  27,. 
1888,  chinch  bugs  of  all  ages  below  the  adult  generally  dis- 
tributed through  oats  a  quarter  of  a  mile  from  wheat — the  grain 
reddening  and  falling  in  patches,  here  and  there,  as  a  result  of 
this  attack.  They  were  nearly  limited  to  the  vicinity  of  dead  fur- 
rows and  to  the  lighter,  poorer  parts  of  the  field.  About  five 
sixths  of  them  were  still  in  the  red  stages,  the  general  ad- 
vancement of  development  being  clearly  less  than  in  the  stubble 
of  the  recently  harvested  wheat.  This  fact  was  probably  due  to 
the  later  distribution  of  the  old  bugs  in  oats,  as  this  crop  was 
not  yet  sown  when  the  chinch  bugs  began  to  fly  in  the  spring. 

In  Effingham  county,  in  1887,  many  meadows  and  fields  of  oats 
were  certainly  destroyed  by  chinch  bugs  which  bred  in  them 
from  the  beginning  of  the  season;  and  com  adjacent  was  invaded 
from  them  in  June  and  July,  in  the  usual  way. 

Oviposition  in  midsummer. — At  Ashley,  June  14,  1887,  I  noticed 
that  adults  which  had  entered  com  from  wheat  adjoining,  were 
pairing  freely,  while  nothing  of  the  kind   was  seen  in  the  ripened 
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wheat, — as  yet  uncut  Many  adults  being  collected  from  each 
situation,  and  separately  bottled,  those  from  corn  laid  eggs  in  the 
bottle  June  16,  and  those  from  wheat  did  not  Oviposition  was 
but  just  beginning  that  year  in  Southern  Illinois  May  1;  and  as 
the  interval  between  the  laying  of  the  egg  and  the  appearance  of 
the  adult  is  fifty-five  to  sixty  days  (forty-five  at  the  lowest 
estimate),  the  bugs  breeding  in  corn  June  14  were  almost  certainly 
individuals  of  the  hibernating  generation,  which  had  not  yet 
finished  breeding  when  the  ripening  of  the  wheat  warned  them 
away  to  fresher  fields.  Those  still  remaining  in  the  wheat  were 
probably  spent  imagos,  about  to  die.  The  number  of  very  young 
in  the  corn  mentioned  made  it  seem  quite  probable  that  this  invasion 
of  the  field  by  adults  of  the  winter  brood  had  begun  some  time 
before  my  visit  Eggs  of  this  same  brood  were  taken  by  Mr. 
Marten  from  the  roots  of  nearly  ripened  wheat  at  Albion,  June 
13,  1888,  brought  to  the  office,  and  kept  until  they  hatched. 

Julv  24,  1888,  I  found  at  Centralia  a  few  chinch  bugs'  eggs  in 
com  behind  the  sheaths  and  even  in  longitudinal  folds  of  the 
dead  blades  of  the  leaf,  but  could  discover  none  on  or  about  the 
roots.     The  imagos  at  this  time. were  nearly  all  paired. 

At  Albion,  August  1,  1888,  eggs  were  found  sparingly  by  Mr. 
Marten  behind  the  sheaths  of  com  and  rarely  on  the  upper  roots, 
but  in  immense  numbers  on  the  roots  of  an  abundant  grass-weed, 
Fanicum  crus-galli.  On  one  stool  of  this  plant  were  eighty-two 
«ggs,  and  on  another  one  hundred  and  seventy-seven, — some 
among  the  roots  and  others  behind  the  sheathing  bases  of  the 
leaves.    August  24,  eggs  were  found  at  Albion  on  roots    of    Hun- 

f^arian  grass,  and  on  the  stalks  and  blades  of  young  wheat  raised 
or  experiment  with  the  Hessian  fly. 

Sowing  timothy  with  wheat — Although  timothy  growing  with 
wheat  certainly  will  not  always  protect  it,  both  crops,  in  extreme 
cases,  yielding  to  the  attack,  that  it  will  sometimes  do  so  is  shown 
by  the  following  instance  reported  to  me  by  Mr.  E.  E.  Chester,  of 
Champaign  county,  Illinois: — 

A  field  of  twenty-eight  acres  was  sown  to  wheat  in  the  fall  of 
1874,  when  the  chinch  bugs  were  innumerable  throughout  all  this 
region,  twenty  acres  with  timothv  and  the  remaining  eight  with- 
out, timothy  being  sown  on  the  latter  in  the  spring.  This  eight- 
acre  plot,  like  the  rest  in  every  respect  except  that  mentioned,  was 
overwhelmingly  infested  by  the  chinch  bug,  the  grain  at  harvest 
yielding  only  seven  bushels  per  acre,  while  the  twenty  acres,  bear- 
ing a  mrifty  growth  of  fall  timothy,  remained  wholly  unaffected 
except  for  a  short  distance  adjoining  the  other  plot,  and  yielded 
An  average  of  twenty  bushels  to  the  acre.  The  latter  wheat  sold 
.as  "No.  1"  at  91  per  bushel,  and  the  former  as  "rejected"  at  65 
cents. 

A  similar  observation  is  reported  by  Mr.  J.  A.  Kelly,  of  Hazel 
Dell,  Cumberland  county,  in  a  letter  dated  June  25,  1887,  in  which 
he  says:     "I  accidentally  discovered   that  by  sowing  timothy  with 
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the  wheat  in  fall,  if  it  came  up  well,  the  bugs  could  not 
breed.  On  account  of  the  dense  shade  formed  by  the  timothy  by 
the  10th  of  May,  the  eggs  deposited  on  the  wheat  can  not  hatch." 

Successful  defence  of  com, — Mr.  Samuel  Hartley,  of  Edgewood, 
Effingham  county,  to  whose  intelligent  observations  I  have  been 
several  times  indebted,  writes  me   November  20,  1888,  as  follows: 

"I  am  very  confident  that  farmers  can,  by  united  eflfort,  master 
the  chinch  bugs,  or  at  least  so  check  them  that  their  damage  to 
our  crops  will  be  slight.  The  most  practical  measure  I  have  tried 
is  ditching;  and  I  am  satisfied  that  we  can  protect  ourselves  in 
this  way  from  damage   by  the  chinch   bug  at  very  small  expense 

'^ast  year  my  neighbor  had  a  forty-acre  field  of  oats  joining  my 
com.  When  he  commenced  cutting  the  oats,  the  chinch  bugs 
commenced  to  travel  toward  my  com.  I  took  a  harrow  and  drag 
and  ran  a  few  times  alon^  the  fence  until  the  ground  was  quite 
dusty.  I  then  took  a  small  rail  sharpened  at  the  end  and,  snov- 
ing  it  before  me,  made  two  ditches  about  one  foot  apart.  It  was 
a  surprise  to  me  to  see  how  few  bugs  reached  the  second  ditch. 
In  this  way  I  kept  them  out  of  my  'field  until  a  slight  shower  of 
rain  fell,  when  a  few  got  in  before  I  renewed  the  ditches.  As 
soon  as  they  got  on  the  corn,  I  applied  the  kerosene  emulsion  that 
yon  recommended,  and  it  killed  them  instantly,  not  injuring  the 
corn  in  the  least.  By  these  means  I  kept  the  bugs  out  of  my 
com  until  they  got  wings.  I  think  now  that  if  several  ditches  had 
been  made  in  my  neighbor's  oats  field  after  the  grain  was  cut,  the 
bugs  could  have  been  destroyed  before  they  developed  wings. 

''Several  neighbors  tried  the  same  plan  this  year  with  the  same 
success  I  have  reported." 

Precaution  in  burning  out  chinch  bugs  in  spring. — To  destroy 
the  old  bugs  by  fire  in  their  winter  quarters  is  often  difficult,  be- 
cause the  rubbish  protecting  them  will  not  bum  close  enough  to 
the  ground.  Mr.  Frederick  Helms,  of  Heinrichstown,  St.  Clair 
county,  has  found  theit  if  care  be  used  the  chinch  bug  may  be 
caught  by  burning  after  it  has  crawled  out  from  its  deeper  re- 
treat  and  before  it  is  ready  to  take  wing.  He  finds  that  there 
are  a  few  days  in  spring  during  which  the  insect  crawls  about  on 
the  leaves  and  dead  grass,  not  yet  able  or  disposed  to  fiy;  and 
this  is  the  time  to  be  selected  for  burning  over  woods,  headlands, 
and  the  like.  Instances  of  protection  to  his  crops  by  observance 
of  this  idea  quite  bear  out  his  suggestion. 

SUMMARY  AND  CONCLUSIONS. 

From  the  observations  and  studies  here  reported,  it  appears  that 
severe  drouth  in  the  middle  and  latter  part  of  the  summer  may 
diminish  the  number  of  the  chinch  bug  by  lessening  the  food 
aupply  of  the  generations  tlien  breeding  and  hatching,  and  may 
operate  also   to   protect  the  crops  of  the  following  year,  at  a  dis- 
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tance  from  woodlands,  by  driving  the  adult  chinch  bugs  from  the 
open  fields  and  compelling  them  to  resort  to  the  Rrassy  woods  for 
food  for  themselves  and  their  young. 

Severe  drouth  in  a  small-grain  district  has  so  thoroughly  and 
so  early  destroyed  the  corn  crop  there,  as  to  test  practically  the 
effect  of  abandoning  that  crop  as  a  defence  against  the  chinch  bug. 
In  the  case  observed,  it  was  found  that  the  injury  the  following 
season  was  very  much  less  than  before.  As  the  drouth  took  effect^ 
however,  on  the  field  passes  generally,  and  thus  still  further  re- 
duced the  supply  of  insect  food,  the  result  was  not  to  be  attrib- 
uted wholly  to  a  lack  of  com. 

A  similar  destruction  of  the  corn  by  drouth  in  midsummer  fol- 
lowed by  a  general  winter-killing  of  wheat,  has  shown  that  a  suc- 
cessive, abandonment  of  these  crops  may  greatly  reduce  the  num- 
bers of  the  chinch  bug,  even  where  other  conditions  are  very 
favorable  to  it,  this  reduction  amounting,  in  one  such  case,  to  one- 
half  or  three  fourths  of  the  number  abroad  the  year  preceding. 

Where  wheat  is  abundant  in  a  district  very  badly  infested  by 
chinch  bugs,  it  is  now  certain  that  this  insect  may  live  and  breed 
very  successfully  in  early  spring  in  oats,  in  young  timothy  and 
blue  grass  meadows,  and  even  in  com. 

A  thorough-going  investigation  of  ihe  relations  of  chinch-bug 
injury  to  the  acreage  of  the  principal  farm  crops  of  Illinois  in 
1886  and  1887  shows  that,  where  the  outbreak  was  but  just  begin- 
ning, the  wheat  area  had  evidently  much  to  do  with  the  number 
and  the  rate  of  increase  of  the  insects,  a  rising  gradation  of 
injury  appearing  in  correspondence  to  an  enlarging  area  in  wheat, 
the  acreage  of  the  other  crops  at  the  same  time  remaining 
nearly  constant  or  slightly  d<'clining.  As  the  severity  of  the 
attack  increases,  however,  the  oats  area  begins  to  rise  with  the 
wheat,  and  may  presently  surpass  the  latter  as  a  stimulus  to  the  multi- 
plication of  the  chinch  bug,  com  and  grass  finally  showing  a  like 
tendency  where  it  has  become  excessively  abundant  and  destruct- 
ive. Here,  when  the  eggs  of  the  winter  brood  are  being  laid  freely 
on  all  the  food  plants  of  the  species,  the  wheat  area  may  even 
decline  as  one  passes  from  districts  where  destruction  is  very  great 
to  those  in  which  it  is  complete.  This  may  be  due  to  one  or 
more  of  the  following  circumstances:  (1.)  The  wheat  area  may  be 
purposely  diminished  by  the  farmers,  one  year  after  another,  as 
was  certainly  sometimes  the  case  in  southern  Illinois  in  1887, 
where  chinch-bug  injury  had  greatly  lessened  the  yield  and  value 
of  the  crop  for  the  season  or  two  preceding;  (2.)  A  change  of 
feeding  habits  may  arise  among  the  insects  themselves;*  or  (3.) 
there  may  be  a  spontaneous  gradual  shifting  of  the  center  of  at- 
tack,   due   to   a  natural  diminution   in   the  number  of  insects  one 


•Sach  variations  In  choice  of  food  under  different  conditions  are  not  by  any  means  rare  amonc 
Insects.  The  Hessian  tly,  for  example,  Is  very  destructive  to  rye  In  Earope.  whUe  here  it  ie  almo« 
never  seen  In  that  grain;  and  the  chinch  bug  itself  ha«  made  in  New  York  a  severe  attack  ob 
nieadowa  while  not  noticeably  banning  any  cereed  crop. 
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year  in  places  where  they  were  the  year  before  the  most  abun- 
dant, and  an  increase  in  places  where  they  were  then  less  numer- 
ous. This  territorial  propagation  outward  from  a  center  of  first 
excess,  accompanied  by  a  diminution  in  numbers  in  the  principal 
area  of  origin,  has  been  fully  described  above;  and  a  similar  prop- 
agation from  districts  where  the  crop  most  preferred  and  first  in- 
fested (wheat)  is  most  abundant,  to  adjacent  districts  where  the 
leading  crops  are  those  freely  fed  upon  but  less  preferred,  (oats, 
grass,  etc.),  is  also  highly  probable,  but  less  easily  demonstrated. 
In  both  cases  the  diminution  in  numbers  is  doubtless  largely  due 
to  the  direct  and  indirect  consequences  of  over-crowding, — a  condi- 
tion which  always  arouses  or  intensifies  the  action  of  the  natural 
checks  on  excessive  increase. 

Further  comparison  of  the  crop  areas  of  1886  with  the  injuries 
of  1887  shows  that  a  very  decided  diminution  of  the  corn  area 
has  had  little  or  no  effect  to  diminish  the  loss  to  small  grain  the 
following  year. 

From  the  above  we  learn  that  the  proper  procedure  respecting 
the  grass  and  the  cereal  crops  in  the  presence  of  a  chinch-bug 
uprising  is  the  prompt  and  early  abandonment  of  wheat'  or  a  de- 
cided limitation  of  its  area,  to  be  followed  presently,  if  the  attack 
continues,  by  a  diminution  of  the  oats  acreage  also,  and  the  sow- 
ing of  clover,  whenever  practicable,  instead  of  the  grass  forage 
plants.  We  also  find  that  these  measures  must  be  taken  early  or 
not  at  all,  since  if  too  long  postponed  they  may  easily  do  more 
harm  than  good. 

An  analysis  of  the  published  opinions  of  economic  entomologists 
shows  a  general  and  rather  indiscriminate  dependence  on  the 
abandonment  of  wheat  culture  as  a  defence  against  the  chinch 
bug,  this  opinion  being  more  positive,  however,  among  the  older 
entomologists  than  among  those  who  have  studied  the  question 
recently.  It  is  a  pleasure  to  find  that  the  foregoing  elaborate 
study  necessitates  little  amendment  of  the  recent  statements  and 
recommendations  made  from  this  office.  A  similar  indiscriminate, 
bat  not  unanimous,  opinion  as  to  the  advantage  of  the  abandon- 
ment of  wheat  appears  in  the  statements  of  2(X)  agricultural  cor- 
respondents of  the  office,  87  per  cent  of  the  replies  to  an  inquiry 
touching  this  matter  being  in  the  affirmative. 

From  the  miscellaneous  experiments  here  reported,  it  appears 
that  the  worst  infested  fields  of  small  grain  may  be  sustained 
nnder  a  chinch  bug  attack  by  heavy  fertilization,  if  the  land  be 
originally  in  good  condition ;  and  that,  in  general,  the  damage  done 
vill  vary  inversely  to  the  fertility  of  the  soil  and  the  support 
given  by  fertilizers  to  the  crop  attacked.  The  best  fertilizers  for 
this  purpose  on  the  wheat  lands  of  the  central  part  of  Southern 
Illinois,  seem  to  be,  first,  barn-yard  manure,  and,  second,  the 
phosphates  and  nitrates  combined. 

The  kerosene  emulsion,  whose  deadly  effect  on  the  chinch  bug 
was  first  shown  by  me  in  1882,  has  repeatedly  proven  a  very  valu- 
able agent  in  the  hands  of    farmers  when  applied  in  th»  field  for 
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the  protection  of  com;  but  it  may  best  be  used  in  combination 
with  some  obstructioD  to  the  passage  of  the  chinch  bog  from 
small  grain  and  grass  to  com, — either  ditches  and  furrows,  as  de- 
scribed above,  or  belts  of  coal-tar  along  the  border  of  the  field. 
A  mixture  of  coal-tar  with  oil  or  grease,  ten  parts  to  one,  will 
last  without  hardening  in  the  sun,  from  five  to  ten  times  as  long 
as  the  pure  tar,  but  is  too  fluid  to  be  poured  directly  on  the 
ground. 

Tobacco  water  was  found  frequently  fatal  to  chinch  bugs  of  all 
ages,  but  was  apparently  less  effectiye  than  the  kerosene  emulsion. 
An  emulsion  of  coal-tar  likewise  gave  promise  of  usefulness,  having 
the  advantage  in  cost  over  the  kerosene  mixture,  but  being  soine- 
what  less  convenient  of  application. 

On  the  other  hand,  infusion  of  lobelia,  coal-tar  water,  tur- 
pentine emulsion,  lime-water,  fresh  gas-lime,  arsenic,  JLondon 
purple,  Paris  green,  the  "Egyptian  insecticide,"  buhach,  corrosive 
sublimate,  and  steam,  were  applied  to  chinch  bugs  with  discourag- 
ing results. 

Some  starvation  experiments  not  begun  until  September  4,  were 
unsatisfactory  because  of  the  lateness  of  the  period,  and  because 
most  of  the  bugs  from  the  district  where  the  specimens  used  in 
our  experiments  were  collected,  proved  to  be  already  weakened  by 
disease.  Adults  and  young, — some  just  hatched, — confined  on  a 
dry  surface  and  without  food,  died  in  from  one  to  six  days. 
Other  young,  taken  as  they  hatched,  lived  from  twelve  to  twenty- 
four  hours. 

Careful  studies  of  the  contagious  diseases  of  chinch  bugs,  re- 
vealed in  August  and  September,  1888,  the  presence  of  three  dis- 
tinct forms  of  fungous  disease,  two  of  them-  identical  with  those 
reported  by  me  in  1882,  and  the  third  new.  All  these  were  widely 
distributed  through  Southern  Illinois,  with  the  possible  exception 
of  the  region  boraering  the  Ohio  Biver. 

Two  of  these  diseases  are  produced  by  thread  fungi  (Entomoph- 
thora  Gmd  Botrytis)  which  make  a  rapid  external  growth  after 
the  death  of  the  insect,  presently  imbedding  the  body  in  a 
snow-white  mold;  and  the  third  is  a  bacterial  disease,  charac- 
terized by  a  minute  bacillus  which  has  its  principal  seat  in  the 
coeca  (not  the  Malpighiau  tubules)  of  the  alimentary  canal.  Many 
and  various  culture  experiments  with  the  latter  were  completely 
successfid;  but  infection  experiments  could  not  be  made  for  want 
of  specimens  originally  free  from  disease.  On  the  other  hand, 
culture  experiments  with  the  Entomophthora  and  Botrytis  were 
tried  without  success. 

Among  various  miscellaneous  notes,  I  have  reported  the  failure 
of  an  attempt  to  force  the  chinch  bug  to  feed  on  wild  buckwheat 
{Polygonum  dumetorum);  the  very  early  occurrence  of  the  chinch 
bug  in  Edwards  county,  Illinois,  (in  1823,  and  again  in  1828);  the 
prostration  of  wheat  and  com  as  an  effect  of  chinch-bug  injury 
(due   to   failure    of  development    of    the  latest  circle   of  "brace 


57 

roofcs;"  the  harmlessness  and  uselessness  of  "the  flea  negro  bug, 
often  found  associated  with  the  chinch  bug  in  wheat;  the  place  and 
time  of  deposition  of  the  eg^  for  the  second  brood;  the  protective 
valne,  under  certain  certain  circumstances,  of  the  sowing  of  timothy 
with  wheat  in  fall;  the  successful  defense  of  a  com  field  by  plow- 
ing and  ditching  against  an  invasion  from  small  grain;  and  an  im- 
portant modification  of  the  .  mode  of  destruction  by  burning  in 
spring. 
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THE  CORN-BILL  BUGS. 

(Sphenophorus  sp.) 
Family  Calandridce.    Order  Coleoptera, 

(Plates  I.,  II..  and  III.) 

The  snout  beetles  of  the  genus  Sphenophorus  (popularly  known 
to  some  extent  as  "bill  bugs")  are  gradually  rising  to  prominence 
as  injurious  insects, — com  especially  suflPering  from  them  a  serious 
and  often  fatal  injury  which  has  long  been  known  although  but 
little  understood;  and  as  the  life  histories  and  habits  of  the  vari- 
ous species  are  apparently  very  similar,  others  than  those  now 
known  to  injure  agricultural  products  will  probably  be  added  to 
the  list  of  noxious  species.  The  essential  facts  concerning  none 
of  these  beetles  are  yet  known  in  full,  and  a  summary  of  existing 
knowledge,  new  and  old,  which  shall  serve  as  a  guide  to  further 
observation,  is  undoubtedly  a   desideratum. 

The  crops  certainly  more  or  less  subject  to  the  attacks  of  these 
beetles  are  coru,  wheat,  oats,  rye,  timothy,  and  millet;  and  the 
species  found  addicted  to  these  injuries  are  eight  in  number;  viz., 
jyertinaXt  roln:stus,  parvulus,  cariosus^  and  sculptilis,  previously 
reported,  and  ochreus*  placidus,  and  scopariiis,  whose  habit«  are 
nere  for  the  first  time  described  in  entomological  literature. 

*  An  item  to  the  following  effect  appeared  in  varions  leading  newspapers  of  the  Miseisalppi 
Valley,  and  In  some  eastern  publication?,  In  June  and  July,  1888: 

•The  State  Entomoloeiet,  Prof.  S.  A.  Forbes,  reports  that  he  has  discovered  in  the  swamp  lands 
now  being  rapidly  drainea  and  brought  under  cnUivatlou,  a  desCructire  attack  on  corn  by  a  native 
Insect  not  before  recognized  as  injurious,— one  of  the  snout  beetles  or  "bill  huge"  {Sph4nophorui 
ochreui),  of  whose  habits  or  history  nothing  has  been  hitherto  ascertained. 

It  now  appears,  however,  that  this  insect  feeds  commonly  on  a  large  dub  rush  {Scirtnsijtuftiaiili*] 
and  the  common  reed  i^PJimgmitfs  comrmin?^),— plants  which  grow  aonndantlv  In  the  lowest  marthj 
prairies,— and  attacks  com  when  planted  on  ground  where  these  grasses  have  been  plowed  up. 

The  beetle  is  about  half  an  Inch  long,  clay-colored,  and  l)ears  a  long  snout  or  proboscis,  at  the 
end  of  which  is  a  pair  of  minute  jaws.  This  snout  it  thrusts  into  the  stalk  of  corn  or  stem  of  ma» 
upon  which  It  is  feeding,  chewing  and  swallowing  the  soft  Internal  tissues  of  the  plant.  Whole  fields 
of  com  have  thus  been  destroyed  two  or  three  times  In  succession.  The  injury  has  not  yet  ceased, 
as  the  beetles  are  but  just  preparing  to  breed,  and  farmers  have  consequently  b**en  compelled  to 
abandon  their  corn  and  bow  the  ground  to  some  later  crop — such  as  millet  or  flax— supposed  not  to 
be  liable  to  Injury  by  this  beetle. 

The  habits  of  other  beetles  of  Its  kind  Indicate  that  this  species  may  succeed  in  breeding  in  the 
stalks  of  com,  in  which  case  it  is  liable  to  spread  from  its  present  limited  localities  to  com  fields  at 
large.  It  should  receive,  consequently,  the  closest  and  most  intelligent  attention  of  entomolosisti 
and  farmers  It  has  not  yet  been  found  seriously  affecting  com  the  second  year  after  grass,  and  its 
worst  injuries  can  consequently  be  prevented  by  planting  ground  bearing  reeds  and  large  rushes,  for 
the  first  year,  to  some  other  crop  than  com." 
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All  the  above  are  injurious  to  com,  only  parvulus  affecting  small 
^rrain  and  timothy  also,  and  ochretis  attacking  both  corn  and  mil- 
let. All  damage  corn  in  the  same  way,  piercing  the  young  plant 
iu  early  spring  with  their  beaks,  and  chewing  and  devouring  the 
soft  interior  tissue.  This  gives  rise  to  an  appearance,  as  the  leaves 
unfold,  of  parallel  oblong:  holes  extending  across  the  leaf,  due  to 
the  fact  that  the  young  leaf  has  been  several  times  punctured  by 
one  thrust  of  the  insect's  beak.  Where  the  injury  is  severe,  the 
growing  tip  of  the  plant  is  killed,  or  the  stalk  is  dwarfed  and  does 
not  mature  the  ear,  or  the  whole  plant  is  killed  outright 

• 

ANALYSIS   OF    LITERATURE.* 

Under  this  head  I  give,  for  the  benefit  of  those  who  do  not 
have  access  to  the  literature  of  economic  entomology,  an  analytic- 
al synopsis  of  published  matter  relating  to  the  species  of  Sphe- 
nophorus  occurring  in  Illinois  in  numbers  suflScient  to  make  their 
known  or  probable  injuries  a  matter  of  importance. 

The  Genus  Sphenophorus.  This  genus,  first  distinguished  and 
described  in  1837  by  Sch6nherr  (5-574),  was  restricted  by  Dr. 
Horn,  in  1873,  by  the  removal  of  Metamasius  (23-411);  and  again 
by  LeCJonte  in  1876  by  the  separation  of  Rhodobsenus  and  Cac- 
tophagus  (28-331).  It  was  last  described  in  1883  by  LeConte  and 
Horn  in  their  "Classification  of  North  American  Coleoptera"  (47)^ 
where  its  distinctive  characters  and  distribution  are  given. 

Besides  the  general  mention  of  the  species  in  the  catalogues  and 
check  lists  of  the  Coleoptera  of  North  America  (7,  22,  37,  52), 
record  of  the  Kansas  species  was  made  by  Popenoe  and  by  Snow 
in  1876  (26,  27);  of  the  Florida  species  by  Schwarz  (31)» 
and  of  those  of  Michigan  by  Hubbard  and  Schwarz  in  1878  (32- 
W2,  665);  of  those  of  Cincinnati  and  vicinity  by  Dury  in  1879 
^38);  and  of  the  species  of  Ottawa,  Canada,  by  Harrington  in 
1884  (49). 

Townend  Glover  (United  States  Entomologist)  made,  in  1854 
(8),  the  first  mention  of  the  genus  as  injurious  to  crops,  describ- 
ing an  injury  to  corn  in  South  Carolina,  Alabama,  and  Arkansas 
by  some  undetermined  species  (probably  rohusius).  He  records 
the  appearance  of  the  beetle  in  spring,  the  place  of  deposition  of 
the  egg,  the  habits  and  place  of  pupation  of  the  larva,  and  the 
nature  and  amoimt  of  injury  to  corn, — most  serious  on  swamp  lands. 
Their  numbers  were  apparently  diminished  by  plowing  up  and 
burning  stubble  and  roots  of  corn.  This  article  was  afterwards 
abstracted  by  Lintner  in  his  First  Report  as  State  Entomologist 
of  New  York  (46-260),  and  by  Riley  in  the  "American  Naturalist' 
(41).  In  1863  (14)  Glover  adds  the  suggestion  of  hand  picking 
as  a  practical  remedy. 

&  ochreiiSf  Lee.  (The  Clay-colored  Bill  Bug).  This  species 
but  recently   known  as  injurious,  has  not  been  mentioned  hitherto 

*  Flgnrefl  in  pftrenthesls  refer  to  bibllo^aphy  at  dope  of  article. 
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in  economic  literature.  It  was  first  described  in  1858  (12)  by 
LeConte;  and  at  greater  length  in  1873  by  Dr.  Horn  (23-41G), 
who  surmises  that  the  name  may  prove  to  be  a  synonym  of  Gyl- 
lenhal's  S.  (Bqiialis. 

The  only  notice  of  its  injury  to  crops  is  one  published  by  my- 
self in  July,  1888,  in  the  agricultural  and  daily  press  of  Illinois. 
giving  a  brief  account  of  its  life  history  so  far  as  known,  of  its 
native  haunts  and  food  plants,  and  of  its  injuries  to  corn> 

8.  pertinciXy  Oliv.    This  species,  known  as  a  corn  insect  since  187o, 
first  described   by  Olivier  (1-83,  90),  was  described  again  by  Sav  j 
as  interstUialis,  in  1831  (4-288);  and  finally  in  1873  by  Horn  (2:3-  ; 
418),    who   also  gives  the  synonymy   and   mentions  its  injuries  k»  i 
corn.     Its   destruction   of  young   corn   on  low  land   in    the  SoDth  | 
was  reported  by  Comstock  in   188.1  (39)t.     Quick  lime,  land  plas-  ■ 
ter,  and  guano  were  found  without  effect     Adults  are    said  to  hi- 
bernate in  the  tap  roots  of  the  corn,  where  they  can  be  destroyed 
by  plowing  up  and  burning    the   stubble.     The   beetles  were  nut 
affected  by  six  days'  overflow. 

Prof.  Kellicott  has  bred  this  species  from  larvee  infesting  tli*.' 
common  "cat-tail"  flag,  Typha  lalifolia  (44). 

S.  pertinax  was  mentioned  by  Dr.  Riley  in  1882  (45-141)  a? 
a  well  known  enemy  to  corn;  and  in  1884  its  occurrence  on  the 
New  Jersey  coast  was  recorded  by  Dr.  John  Hamilton  (50). 

In  1886  Mr.  T.  F.  Hunt  gave  a  partial  bibliography  of  th*^ 
species  as  a  corn  insect  (55-108);  and  Mr.  Webster  briefly  sum- 
marized the  facts  concerning  its  injuries  to  com  in  the  Southern 
States  (58). 

S,  robustus,  Horn.  This  "bill  bug,"  described  in  1873  ( 23-419 ». 
was  found  by  Comstock  responsible  for  a  serious  injury  to  com  in 
Alabama  in  1880  (see  under  pertincix), — a  fact  reiterated  in  1831  ainl 
1882  by  Riley  (41;  45-139),  who  also  gave  an  illustrated  account  of  its 
life  history,  described  larva,  pupa,  and  adult,  and  recommended  as 
preventive  measures,  dusting  with  arsenical  poisons,  and  plowing 
up  and  burning  the  corn  stubble. 

It  was  further  briefly  treated  by  Riley  in  1884  (51),  and  bv 
Hunt  (55-109)  and  Webster  (58)  in  1885. 

S>  cariosiis,  Oliv.  Although  the  technical  record  of  this  species 
is  long  and  involved,  its  economic  literature  is  limited  to  a  single 
item,— a  report  by  Glover,  in  1871  (20),  of  its  injuries  as  lanfl 
and  adult  to  corn  in  New  Jersey. 

It  has  been  described  by  Olivier  as  cariosa  and  oallosa,  by 
Germar  as  larvalis,  by  Say  as  cicairicosus,  and  by  Gyllenhal  a? 
cariosiis  JlexuosuSy  n.  sp.,  cicatricosus^  and  callosus.  Its  svnonvuiy 
is  given  by  Horn  (23-420)  and  by  LeConte  (28-425),-^ its  W 
description  by  Horn,— and  a  partial  bibliography  by  Hunt  (55-lOlM. 

*See  foot-note  \m^e  58. 

tOr.  lUIoy,  into  whose  hand»<  Prof.  Coniatock'a  specimens  aeeiu  to  have  come,  c<m6iut?tB  nn-ri 
to  beioDg  to  the  very  aiinilar  HpocieB  robustus. 
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S.  sculpiilis,  tJliler.  This  species,  described  by  Uhler  (9)  in 
ISr^D,  was  first  mentioned  in  that  year,  under  the  name  of  8.  venaius, 
Say,  as  an  enemy  to  com  in  New  York  by  Dr.  Fitch  (10),  who 
ilfscribed  the  adult,  reported  it  common  in  meadows,  groves,  and 
«:ardens,  and  suggested  hand  picking  and  the  application  of  lime 
as  remedies  for  its  injuriea 

In  1860  (13)  it  was  mentioned  by  Mr.  Geddes,  of  New  York,  as 
a  new  enemy  to  corn. 

Next,  it  was  described  by  Walsh  in  1867  as  8.  zece  (17),  on  the 
supposition  that  it  had.  not  been  previously  recognized.  Its  occur- 
reiicre  in  Bock  Island  and  on  the  Lake  beach  at  Chicago  is  recorded 
and  its  receipt  reported  from  Pennsylvania  and  New  York,  its  in- 
inries  to  com  in  these  states  being  also  described.  Walsh  ventures 
the  surmise  that  the  larva  lives  in  moist  decaying  wood,  and 
-nggests  that  the  beetles  may  be  distributed  in  swamp  muck. 
He  considers  it  likely  that  the  adult  will  be  found  injurious  to 
.orn  only  where  large  accumulations  of  driftwood  occur. 

We  find  it  also  referred  to  in  the  "Prairie  Farmer"  for  1867 
I  Vol.  XX.,  p.  21)  under  the  name  S.  anUqua^  with  a  record  of  its 
nrst  supposed  appearance  in  New  York  (quoted  from  the  "Bural 
New  Yorker" )  in  1866,  and  a  report  that  it  had  been  very  trouble- 
fM^me  in  corn  in  1867. 

In  the  following  year  (1868)  Dr.  Cyrus  Thomas  speaks  of  it  in 
:be  "Prairie  Farmer,"  page  26,  as  injurious  to  grass  and  corn,  and 
lepeats  Walsh's   surmise  with   respect  to   its  breeding   in   rotten 

wood. 

Still  under  the  name  of  8.  2;ece,  Dr;  Riley  treats  it  in  1871  (21), 
n  [)rints  Walsh's  description  of  the  adult,  gives  the  history  and 
method  of  its  attack,  and  speaks  of  its  larval  history  as  unknown. 

In  1873  Dr.  Horn  describes  it  in  his  monograph  of  the  genus 
r23-424)  under  its  original  name  of  sculpiilis,  and  also  under  that 
of  ze(T,  the  identity  of  the  two  forms  not  having  yet  been  recognized. 

In  1875  Dr.  Packard  speaks  of  it  briefly  (25),  describes  the 
a<lult,  mentions  its  occurrence  in  New  York  and  Massachusetts,  and 
recommends  hand  picking. 

In  1876  (28-425),  Dr.  LeConte  unites  zece  with  sculpUliSy  but 
in  1877,  Dr.  C.  Thomas,  then  State  Entomologist  of  Illinois,  refers 
to  it  briefly  in  his  Sixth  Report  (29),  still  under  the  name  of 
S  zece,  Walsh.;  describes  the  adult;  and  speaks  of  its  injurieslto 
corn.  This  matter  is  repeated  in  substantially  the  same  terms  ^n 
his  next  Report  (30). 

lu  1879,  Lintiier  gives  the  synonymy  of  this  species,  speaks  of  its  ex- 
t'Mve  distribution,  and  describes  the  adult  (34-46).  He  mentions 
•  ^ptcially  its  injuries  in  New  Jersey,  and  gives  a  synopsis  of 
it«  past  history. 

lu  1880  Prof.  Comstock,  Entomologist  of  the  United  States 
I)oi>art-ment  of  Agriculture,  treats  this  species  (36),  still  under  the 
naiDe  of  zecc,  speaks  of   its  injuries   to  corn    in  Missouri,  on  dry 
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land  not  near  water,  and  of  its  appearance  in  com  on  clover  sod; 
and  Mr.  O.  Lugger,  (38),  speaking  of  it  as  S,  zece,  reports  its  in- 
juries to  corn  in  Maryland,  describes  the  adult,  and  gives  some 
account  of  the  habits  of  allied  species. 

In  1881  Prof.  Comstock  (39)  reports  this  species  as  extremely 
injurious  to  corn  in  South  Carolina, — now  referring  to  it  under 
its  proper  name;  and  Eiley  (42)  again  corrects  the  synonymy,  and 
identifies  it  with  sculptilis, — as  LeConte  had  ah-eady  done  some 
years  before.  In  the  "American  Naturalist"  (41)  ho  describes  its 
injuries  to  corn,  speaks  of  its  distribution,  and  discusses  the  theory 
of  its  origin  in  decaying  driftwood, — this  article  being  reprinted 
the  following  year  in  his  Report  as  Entomologist  to  the  U.  S.  De- 
partment of  Agriculture  (45-139). 

Next,  in  1882,  this  species  received  exhaustive  treatment  from  the 
hands  of  Dr.  Lintner  (46-233),  his  discussion  including  its  bibli- 
ography, synonymy,  a  description  of  the  adult,  and  a  r6sum^  of 
its  injuries  to  corn.  He  surmises  that  the  larva  feeds  upon  some 
wild  grass,-- and  perhaps  also  on  corn;  gives  the  food  and' habits 
of  allied  species;  mentions  certain  Sphenophorus  larvae  known  to 
occur  in  corn;  and  suggests  as  remedies  the  application  of  kero- 
sene oil  mixed  with  sand,  and  plowing  up  and  burning  the  stubble 
of  the  com  in  fall  for  the  purpose  of  destroying  the  hibernating 
beetles. 

The  following  yeai-  Dr.  Lintner  speaks  of  the  "frenching*'  of 
corn  as  due  largely  to  snout  beetles, — probably  to  this  species,— 
and  repeats  the  essential  facts  ascertained  with  regard  to  its  dis- 
tribution and  life  history,  remedies  for  its  injuries,  etc.  (48,  53-16). 

In  1884  Dr.  Riley  mentions  the  destruction  by  this  beetle  of 
corn  on  timothy  sod  in  Iowa  (51). 

In  1885  (53-52),  Lintner  gives  additional  notes  on  its  past  his- 
tory in  N.  Y;  and  in  1886  Mr.  T.  F.  Hunt  (55-109)  gives  a  partial 
bibliography  of  the  species  as  a  corn  insect,  and  mentions  its 
occurrence  in  a  single  instance  in  a  mass  of  eaten  bulbs  of 
timothy. 

In  1888  (60),  Mr.  Webster  reports  the  finding  of  adults  punctur- 
ing corn  puBt  below  the  surface  of  the  ground,  and  describes  the 
resultant  injury  to  the  leaves. 

S,  scoparius,  Horn.  This  species,  published  as  new  in  1873 
(23-424),  has  been  mentioned  since  only  in  general  and  local  lists 
of  species.  Its  occurrence  as  a  corn  insect  in  Illinois  will  be  es- 
tablished on  another  page. 

S.  placidus,  Say.  The  literature  of  this  species  is  almost  pure- 
ly technical,  a  single  item  by  Hamilton  (50)  with  respect  to  its 
occurrence  under  driftwood  in  meadows  being  the  only  other 
reference  I  have  seen.  It  was  described  in  1831  (4-290),  and  its 
synonymy  was  given  by  Horn  in  1873  (23-326).  It  is  here  intro- 
duced because  found  infesting  corn  in  Illinois. 
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S.  parvtilus,  Gyll.  This,  the  smallest  of  our  Sphenophori  hith- 
-Mo  known,  was  described  by  Gyllenhall  in  1837  (5-961),  and  by 
Horn  in  1873  (23-427),  but  was  not  noticed  as  an  injurious  insect 
until  1882,  when  Kiley  received  it  from  corn  fields  in  Missouri 
<  45-139).  In  1885  I  bred  the  beetle  from  larvae  devouring  the 
>)ulbs  of  timothy  (56),  and  found  the  imago  injuring  both  corn 
aud  wheat.  Mr.  Webster  also  found  it  in  barley,  oats,  and  corn; 
bred  it  from  larvae  infesting  rye;  and  obtained  larvae  and  eggs 
from  wheat  (54,  58).  It  transforms  in  August  and  hibernates  under 
rubbish.  In  1886  Hunt  published  its  economic  bibliography  (65- 
111),  and  in  1887  (59),  Webster  reported  its  occurrence  in  bulbs 
of  timothy. 

DESCRIPTION. 

The  Genus  Sphenophorus.  From  other  snout  beetles  the  genus 
Sphenophorus  may  be  distinguished  by  the  following  list  of  char- 
aeti'rs  abstracted  from  those  of  the  family  and  genus  as  given  in 
Vie  "Classification  of  the  Ooleoptera  of  North  America,"  by  Le 
Conte  and  Horn: 

Elytra  without  epipleurae,  but  with  a  strong  fold  on  the  inner 
surface;  the  pygidium  normal,  uncovered,  undivided  in  both  sexes. 
The  tibisB  are  not  serrate;  the  antennae  are  geniculate,  inserted 
near  the  base  of  the  beak;  the  labram  is  wanting;  the  last  spira- 
cle is  not  visible.  The  head  is  carried  horizontally,  the  beak 
never  narrowed  behind  the  eyes,  and  at  most  capable  of  being 
hrougbt  down  to  a  vertical  position.  First  abdominal  suture 
nearly  obliterated  at  the  middle.  The  side  pieces  of  the  meta- 
thorax  not  very  wide,  those  in  the  mesothorax  broadly  truncate 
extemallr,  so  that  the  outline  of  the  elytra  near  the  base  is 
straight  The  spongy  part  of  the  antennal  club  is  convex;  the 
anterior  coxa?  are  but  narrowly  separated;  the  tarsi  have  the  third 
joint  glabrous  or  pilose  at  the  sides,  and  the  body  is  glabrous 
iM-neath. 

The  characters  of  the  species  with  which  we  are  concerned  may 
be  best  shown  by  an  analytical  synopsis. 

KEY   TO  ILLINOIS  SPECIES.* 
(See  Plates  I— III.) 

1  (2).  Hind  tarsi  with  third  joint  broadly  dilated,  spongy  pubes- 
cent beneath  except  at  middle.  Black,  with  clay-colored  natu- 
ral coating;  thorax  trivittate,  branch  of  lateral  vittaD  short 
or  wanting;  elytral  intervals  flat,  alternately  broader;  size  large 
(13-18  mm. ).  Can.  to  Ariz ochreics, 

2(1).  Hind  tarsi  with  third  joint  slightly  or  not  at  all  dilated, 
beieath  merely  fringed  at  sides,  or  smooth. 

3  (18).    Lateral  thoracic  vittfe  present 

♦Prepared  by  Mr.  C.  A.  Hart. 
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4  (17).    Median  vitta  entire  in  front,  not  forked. 

5  (15, 16).     Lateral  vittae  with  distinct  branch  exteriorly. 

6  (11).     Punctures    of    elytral  sti'ifiB   moderate   or   fine;    thoracic 

yittsB  continuous,  their  outline  distinct 

7  (10).     Vitt8B  irregular    in   outline,  not  strongly  eloTated;  punc- 

tures of  elytral  strisB  rather  fine. 

8  (9).     Elytral   intervals  feebly  alternating  in  width  and  convexity, 

the  narrower  intervals  and  thoracic  interspaces  with  a  luteoas 
coating;  length  11-14  mm.     U.  8.,   Can perttnax. 

9  (8).     Elytral    intervals    flat,    equal,    usually   uniformly    coated, 

thoracic  vittae  in  one  variety  tending  to  obliteration;  lengtl: 
11-14  mm.     U.  S robitsins 

10  (7).     Vittse     strongly     elevated,    jjarallel,   entire;   punctures  cf 

elytral  striae  moderate,  the  intervals  alternating  in  widtl, 
the  broader  strongly  convex;  surface  with  luteous  coating  is 
in  pertinax;  length  10-11  mm.  Ga.,  111.,  Wis.,  Nev.,  Mici, 
Kan cosiipenris, 

11  (6).     Punctures  of  elytral  strieB  coarse,  lateral    vittaB    more  or 

less  interrupted  or  obscure  just  in  front  of  origin  of  braachi 
outline  of  vittae  confused  by  very  coarse  punctures  of  iiter- 
spaces. 

12  (13,  14).     Hind  tibiae  of  male  strongly   annulate,    an^le  with 

dense  brush  of  long  hair;  elytral  intervals  altematmg,  the 
broader  and  more  convex  biseriately  punctulate,  the  others 
uniseriately,  striae  with  coarse  punctures;  median  vitta  entire; 
length  9-12  mm.     111.,  Wis.,  Kan scoparius. 

13  (12,  14).     Male  tibiae  normal,  elytral  intervals  subequal  Btrue, 

with  very  coarse  foveae;  interruption  of  lateral  vittae  eonspic- 
uous,  the  interspaces  with  coarse  subconfluent  foveae;  median 
vitta  entire;  length  8-9  mm.  Middle,  Western,  and  Soutiern 
States,  Can scuZpltfo. 

14  (12,  13).  '  Male  tibiae  normal,  elytra  angulate-carinate  at  ihird 

elytral  interval,  especially  on  basal  half;  median  vitta  not 
reaching   base  of   thorax,   a  small  callus  near  anterior  an^es, 

{mnctures  foveolate;  elytral  surface  uneven,  striae  with  taeo- 
ate  punctures;  surface  usually  with  uniform  brownisl  or 
olivaceous  coating;  length  8-12  mm.  Middle,  Western,  and 
Gulf  States carimts. 

15  (5,    16).     Lateral   vittae    vaguely   indicated,     branch    obsdete, 

median  represented  by  a  short  carina  beginning  at  apex  and 
ending  in  a  smooth,  usually  denuded,  rhomboid  spot  near 
middle;  a  small  callus  near  anterior  angles;  elytral  sirface 
uneven,  striae  moderately  coarsely  punctate,  surface  with 
brownish  coating;  length  7.5-10  mm.  Ga.  to  Mich.,  Ill,  and 
Kan melanocejnalu^' 
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16  (5,  15).  Lateral  vittse  without  branch,  becoming  indistinct 
or  obbolete  in  front  of  middle  of  thorax,  median  distinct; 
elytral  intervals  snbeqnal,  punctnlate;  size  small  (6.5  mm.). 
Penn.,  Ga.,  111.,  Oregon sayi. 

17  (4).    Median  vitta  forked  in    front,  branches  curving  outward 

and  often  joining  tip  of  laterals,  lateral  branch  feeble  or 
w€uiting;  elytral  intervals  alternating,  the  broader  and  more 
convex  biseriately.  the  others  uniseriately  punctate;  size  small 
to  medium  (6-10  mm.).   U.  8 pladdua^ 

18  (3).     Lateral  vittaB  entirely  absent. 

19  (20).    Thorax   broadest   in   front   of  middle,  with  very   coarse 

variolate  punctures  sparsely  and  irregularly  placed,  sometimes- 
a  short,  narrow  tubercle  near  middle,  occasiooallv  extending 
posteriorly  as  an  obsolete  raised  line;  elytral  surface  uneven, 
strifiB  with  very  coarse  variolate  punctures  forming  irregular 
transverse  rows,  intervals  fiat,  uneven,  especially  the  6th  and 
7th,  uniseriately  and  finely  punctulate;  entire  surface  usually 
with  uniform  coating;  size  small  (5-6  mm.).  Urbana  and 
Springfield,  111 minimus.* 

20  (19).     Thorax  broadest  behind  the   middle,   regularly  rounded, 

uniformly,  densely,  and  moderately  coarsely  punctate,  sometimes- 
a  fine  smooth  median  line;  elytra  evenly  rounded,  strise  with 
coarse  punctures,  intervals  fiat,  with  a  single  row  of  less  coarse 
punctures;  surface  with  argillaceous  coating,  the  narrow  spaces 
between  the  thoracic  punctures  usually  denuded;  size  small 
(6-7  mm.).    Penn.,  Ga.,  Fla.,  Ind.,  111.,  Mo.,  KBLn..,parvulus, 

IMMATURE   STAGES. 

The  only  species  hitherto  sufficiently  described  in  its  immature 
stages  b  robustua,— el  species  so  infrequent  in  Illinois  that  Biley's^ 
elaborate  description  (46-141)  need  not  be  here  repeated. 

*8phenophoru$  minimus^  n.  sp.  Surface  opaque  black,  covered  with  nnlform  pale  ochreons  or 
clnereoai  coating,  except  the  rottrnm  in  front  of  tne  Insertion  of  the  antenoie,  the  anterior  enrface 
of  the  fore  femora  at  base,  the  kneea,  the  tipe  of  the  tibife.  some  of  the  sternal  sutures,  a  spot  at  the 
middle  of  the  abdomen  on  the  second,  or  first  aad  second,  ventral  segments,  and  the  antennal  club* 
which  are  shining  black,  the  latter  spongy  pubescent  at  tip  as  usual;  and  the  tarsi  and  funlcle  of  an- 
tenna, which  are  shining  brown. 

Rostrum  two  thirds  as  long  as  thorax,  moderately  stout,  slightly  compressed,  curved,  tip  not 
dilated,  base  punctulate,  broadly  canaliculate,  sub-carinate  each  side  ef  the  sulcus,  suddenly  and 
strongly  dilated  over  the  scrobes. 

Thorax  longer  than  wide,  nearly  as  wide  as  the  elytra,  broadest  in  front  of  middle,  widening  back 
of  the  apical  constriction,  at  first  very  rapidly,  then  more  slowly,  to  a  point  in  front  of  middle;  from 
this  to  bate  slightly  narrowing,  sidesi  nearly  straight,  base  oblique  each  side  of  middle;  surface^ 
sparsely,  coarsely,  and  Irreguiarlv  foveate-punctate,  a  very  small  oblong  tubercle,  usually  de- 
nuded and  vhlning,  in  front  of  miadle,  from  which  an  obsolete  smooth  narrow  median  line  some- 
times extends  posteriorly,  but  does  not  leach  the  base.    Scutellum  oblong,  flat,  usually  coated. 

Slytra  broadeat  behind  the  base,  narrowing  strongly  to  apex;  stria>  fine,  with  coarse  foveate 
piinctares  depressing  the  surrounding  f^pace  and  forming  irreenlar  transverse  rows,  making  the 
surface  very  uneven,  especially  on  the  oixtb  and  seventh  intervala;  intervale  flat,  subeqnal,  finely 
nniseristely  punctulate,  the  third,  in  poino  specimens,  slightly  elevated;  eubapicul  caDus  elevated 
into  a  distinct  tubercle  with  the  pobterior  outline  nearly' vertical.  Pygidlum  punctate,  with  a  mi- 
nute ferruginous  tuft  of  hair  at  each  ))o«terlor  angle.  Beneath  uniformly,  not  very  densely,  coarsely 
ponclate,  less  coarsely  on  prosternnm:  femora  and  tibim  stronccly  punctate.  Length  5-Q  mm.  De- 
scribed  from  six  males  ana  five  females,  from  fioating  driftwood'  and  log^  near  water,  at  Urbana  and 
bprlngfield,  111.    The  elytral  surface  of  this  species  recalls  canostu.    It  is  the  smallest  in  our  fauna. 
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S,  ochreus?  Larva.  Under  this  name  I  describe,  with  great 
misgiving  as  to  its  species,  a  larva  found  July  28,  1888,  in  a 
cavity  eaten  in  a  bulb  of  the  club  rush  (Phragmites),  where  the 
adult  Spheniophorns  ochreiis  was  very  abundant,  doing  great  injury 
to  corn  and  millet. — A  thick,  footless  grub  about  12  mm.  long  by 
5  mm.  broad,  white,  except  the  head  and  cervical  shield;  the  for- 
mer chestnut-brown,  blackening  to  the  clypeus,  which  is  paler  than 
either  front  or  labrum.  Occiput  marked  with  two  pale  vitt«, 
which  meet  posteriorly,  forming  there  an  indefinite  pale  patch,  and 
diverge  toward  the  mandibles,  extending  as  far  as  the  frontal 
suture.  These  vittse  bordered  externally  at  base  by  a  short  dash 
of  black.  A  similar  short  dash  upon  each  side  of  the  base  of  the 
head,  usually  concealed  by  the  first  segment  of  the  body.  No 
lateral  pale  vittae  as  in  rohusius.  Mandibles  black;  other  mouth 
parts  brown. 

Head  regularly  oval,  the  sides  not  angular.  Occiput  with  a 
.shallow  median  channel,  linear  behind,  but  deepening  and  broad- 
ening to  the  frontal  suture,  beyond  which  it  becomes  a  still  deeper 
irregular  three-lobed  impression,  and  then  continues  for  a  little 
distance  on  the  front  as  an  indistinct  slight  line.  A  rather  large 
distinct  vertical  frontal  impression  on  either  side  of  the  terminal 
portion  of  this  line,  extending  into  the  conspicuously  corrugated 
frontal  area.  Front  with  a  curved  transverse  row  of  four  bristles, 
the  lateral  ones  at  its  anterior  margins,  two  additional  bristles 
above  these,  near  the  frontal  suture.  Corrugations  of  the  front 
transverse,  interrupted  by  irregular  smooth  patches.  Sides  of  front 
with  indistinct  vertical  ridge  or  obtuse  angle  just  within  base  of 
mandibles.  Occipital  vitta  with  two  bristle-bearing  punctures,  one 
at  its  lower  end  and  one  at  its  lower  third,  these  connected  by  a 
delicate  impressed  line.  Another  broken  impressed  line,  somewhat 
parallel  to  the  above,  at  a  little  distance  outside  it,  connects  three 
bristle-bearing  punctures  upon  the  occiput,  the  lower  one  of  these 
with  a  distinct  smooth  puncture  between  it  and  the  frontal  suture. 

Clypeus  free,  smooth,  elevated  in  front,  its  anterior  and  posterior 
margins  nearly  straight,  the  latter  with  two  short  stout  bristles  at 
^ach  side,  near  the  angle.  Labrum  irregularly  impressed  with  two 
vertical  grooves,  and  an  obscure  transverse  connecting  groove  form- 
ing a  broad  letter  H.  Bears  six  bristles  on  the  exposed  surface, 
four  in  a  transverse  row,  and  two  on  the  anterior  margin.  Frontal 
suture  obtusely  rounded  at  apex,  distinctly  sinuate  between  this 
and  the  point  of  contact  with  the  frontal  vitta. 

Antennae  rudimentary  and  very  minute,  at  extreme  frontal  mar- 
^n,  just  within  end  of  frontal  suture,  at  base  of  mandible,  borne 
at  the  end  of  the  shining  curved  tubercle.  But  one  ocellus  at 
^ge  of  front,  separated  from  antenna  by  frontal  suture.  Mandible 
entire  at  the  tip,  grooved  at  base,  external  groove  with  a  single 
bristle,  outer  surface  above  the  groove  less  distinctly  so.  Oardo 
small,  wedge-shaped,  stipes  large,  with  a  large  and  deep  excavation 
beneath.  Maxillary  palpi  three-jointed;  basal  joint  wide  as  long, 
second  joint  longer  than  wide,  narrrowed    distally,  about    half  as 
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wide  as  the  first  and  a  little  longer  than  the  last,  this  about  two 
thirds  the  width  of  the  second.  Mentum  deeply  emarginate,  with 
acnte  lobes,  very  deeply  bisulcate  longitudinally.  Median  lobe 
transversely  corrugate.  Lateral  lobes  with  a  short  basal  piece 
abutting  against  the  cardo  of  the  maxilla.  Lateral  lobes  with  a 
stout  bristle  at  the  anterior  third;  middle  lobe  with  a  smaller  pair 
of  bristles  opposite  apex  of  emargination.  Palpiger  with  a  deep 
median  sulcus,  each  side  lobe  bearing  a  stout  bristle.  Palpi  two- 
jointed,  joints  ovate,  similar.  Ligula  rounded,  curved  upward  at 
tip,  a  pair  of  6.tout  bristles  beneath,  but  otherwise  smooth. 

Cervical  shield  pale  brown,  with  a  darker  transverse  line.  Spi- 
racles nine,  first  and  last  especially  large;  all  of  them  patent  Tip 
of  abdomen  flattened  or  slightly  concave  on  its  dorsal  surface, 
provided  there  with  strong  bristles,  eight  of  which  are  borne  by 
the  last  segment  in  two  rows,  and  four  in  a  single  row  by  the 
preceding  segment 

S,  parvulus.  Larva.  About  6  mm.  long  by  2.5  in  width.  Ex- 
cept for  size,  extremely  like  S,  ochreus.  Head  much  paler, — dull 
yellowish  brown;  clypeus  yellowish ;  labrum  concolorous  with  the 
occiput  Latter  with  diverging  frontal  vittae,  less  closely  approx- 
imate than  in  ochreus,  forming  a  larger  pale  patch  posteriorly. 
Sides  of  head  beneath  with  an  obscure  pale  longitudinal  stripe. 
Frontal  suture  less  sinuate  than  in  ochreus;  its  angle  more  acute. 
Frontal  corrugations  less  conspicuous.  Occipital  black  dashes  not 
bordering  the  vitta  externally. 

DISTRIBUTION. 

The  general  distribution  of  these  species  has  been  sufficiently 
indicated  in  the  preceding  synopsis;  and  concerning  their  occur- 
rence in  this  State,  I  need  only  say  that  all  those  treated  in  the 
present  paper  have  been  collected  by  us  frequently  in  Central 
Illinois  with  the  exception  of  robustus,  which  is  rare  in  our  col- 
lections and  has  come  to  us  only  from  the  northern  part  of  the 
State.  8.  perttnax  was  taken  by  us  also  in  Cook  county  near 
Lake  Michigan;  cariosus  near  Cairo  and  in  Champaign  county; 
and  sculpUlis  at  Villa  Bidge,  in  extreme  Southern  Illinois.  Placid 
dus  was  obtained  also  in  the  northern  part  of  the  State, — from 
Lake  and  Whiteside  counties. 

LIFE   HISTORIES. 

The  life  histories  of  only  six  of  our  North  American  species  are 
even  approximately  known, -that  of  parvulus  most  fully,  and  those 
of  ochreusy  periinax,  robtishis  and  cosh'pcnnis,  by  detached  obser- 
vations,— ochreuSf  perttnax,  and  costipennis  being  here  first  re- 
ported. 

Parvulus  is  certainly  single-brooded,  is  known  to  hibernate  as 
an  imago,  appearing  in  spring  as  early  as  March  and   April*  and 

•Thin  species  was  found  by  us  not  nncoramon  un  ler  dead  vegetation  in  mpudows,  evidently  still 
in  winter  quarters,  April  16, 1H87.  at  Edgewood.  111.  OccaeionalJy  a  timothy  bulb  hollowed  out  b/ 
the  larva  was  noticed  In  this  Held. 
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occurring  also  in  that  stage  in  May,  June,  and  July.  It  has  been 
seen  to  lay  eggs  July  1;  occurs  in  the  larval  stage  certainly  from 
June  11  to  July  21;  has  pupated  by  July  24;  and  has  emerged  as 
an  adult  from  August  11  to  October  5. 

Robustus  has  also  been  seen  abroad  as  an  imago  in  early 
spring.  Larvse  of  various  ages  and  pupae  were  collected  in  South 
Carolina  August  20,  and  a  single  adult  emerged  a  few  days  later. 

We  have  obtained  the  imagos  of  S-  ochrevs  in  May,  June,  and 
July,  and  have  found  them  living  as  late  as  August  1.  The  sexes 
pair  certainly  by  the  20th  of  June,  and  eggs  have  been  laid  on 
the  30th  of  July,  full-sized  larvae  and  others  partly  grown  also 
occurring  at  that  time. 

i 

In  nature  this  species  breeds  in  the  large  dense  root-bulbs  of 
the  common  club  rush,  Scirpus  fluinatilis^ — a  coarse  grass-like  plant 
extremely  abundant  in  the  lowest  marshy  prairies.  Whether  pu- 
pation occurs  in  the  cavity  of  the  bulb  or  in  the  earth  adjacent 
is  not  yet  certain,  although  the  fact  that  a  dead  beetle  was  found 
by  us  within  a  larval  burrow  where  it  had  evidently  perished  after 
transforming,  is  evidence  that  the  lai-va  does  not  desert  the  bulb 
before  pupation. 

Elaborate  experiments  made  at  the  oiORce  and  on  the  University 
farm,  failed  to  show  that  this  beetle  could  breed  in  corn.  Hills 
of  corn  with  which  imagos  had  for  several  weeks  been  enclosed 
and  upon  which  they  fed  with  the  greatest  freedom,  were  not  in- 
fested by  the  larvae  of  this  species,  neither  could  eggs  be  found 
about  or  upon  them,  although  the  beetles  were  pairing  when  im- 
prisoned. 

Periinax  has  been  found  abroad  as  an  imago  in  early  spring, 
making  its  attack  upon  the  young  corn.  It  was  bred  by  Dr.  Kel- 
licott,*  as  I  am  informed  by  a  recent  letter  from  him,  in  July  and 
August  of  three  successive  years  ( 1880-1882  ).t  In  our  own  col- 
lections the  imago  of  this  species  has  been  taken   only  in  July. 

The  above  are  the  only  species  whose  immature  stages  have 
been  observed,  but  dates  of  occurrence  and  time  of  attack  of  the 
imagos  of  other  species  of  the  genus  indicate  for  them  veiy  sim- 
ilar, if  not  identical,  life  histories.  CariosusX  has  been  collected 
by  us  from  June  4  to  July  1,  and  again  September  16.  Sculptilis 
has  likewise  occurred  in  Jime,  July,  and  September.  Scoparitis 
we  have  found  on  corn  and  grass  from  June  16  to  July  7;  and 
placidus  from  May  20  to  August  5,  the  latter  date  from  northern 
Illinois. 

♦Concerning  this  8peciee,  Dr.  Kellicott  writes  me:  "It  Ib  abundant  at  Baffalo.  The  larva cnt« 
an  oblique  burrow  in  the  baee  of  the  plant  and  puptitee  in  the  same. 

tDr.  Kellicott  ali?o  informn  me  that  he  bred  coatipenms  in  July  1881,  from  the  club  rneh,  Scirpu$ 
lacustris. 

X  Since  the  above  was  written  we  have  repeatedly  bred  cariOf<u»  from  eggs  deposited  in  perfora- 
tione  made  in  the  lower  part  of  a  common  aed^e,  Cyj)frus  8tri(jot>u8. 
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INJURIES  TO   VEGETATION. 


As  larvfiB  these  species  live  and  feed,  as  far  as  known,  in  the 
roots  of  grass-like  plants,  less  commonly  boring  also  the  lower 
part  of  the  stem.  Grasses  with  bulbous  roots,  like  timothy  and  the 
club  rush,  are  probably  their  more  normal  breeding  plants.  In 
timothy  meadows  the  hollowing  out  of  the  root  bulb  frequently 
kills  the  plant, — if  not  outright,  then  the  following  year.  The 
larger  club  rush  seems  to  endure  better  the  attack  of  the  clay- 
colored  bill  bug,  as  several  successive  bulbs  of  a  series  are  often 
found  excavated,  each  having  given  origin  to  its  plant  notwith- 
standing the  injury. 

The  natural  food  of  the  robustus  larva  is  unknown,  as  this  has 
been  found  feeding  only  in  corn.  "Wherever,"  says  Mr.  Howard, 
"the  larva,  has  reached  its  full  size,  the  pith  of  the  stalk  was 
found  completely  eaten  out  for  at  least  five  inches.  Below  ground 
even  the  bard,  external  portions  of  the  stalk  were  eaten  through, 
and  in  one  instance  everything  except  the  rootlets  had  disappeared, 
and  the  stalk  had  fallen  to  the  ground." 

"In  a  great  majority  of  instances  but  a  single  larva  was  found 
in  a  stalk,  but  a  few  cases  were  found  where  two  larvae  were 
at  work.  In  no  case  had  an  ear  filled  on  a  Bt§,lk  bored  by  this 
larva.  The  stalk  was  often  stunted  and  twisted,  and  the  lower 
leaves  were  invariably  brown  and  withered." 

The  larva  of  parv'ulus  eats  into  the  grass  bulb,  commonly  from 
beneath,  completely  hollowing  it  out,  and  scattering  a  fine  meal- 
like excrement  through  the  earth.  The  harm  thus  done  is  sometimes 
considerable, — five  per  cent,  or  more  of  the  stems  being  deadened, 
—but  has  never  been  severe,  as  far  as  I  now  know.  In  small 
grain,  according  to  Mr.  Webster,  parvulus  hollows  out  the  stem 
between  the  first  and  second  joints  above  the  ground,  and  in 
com,  burrows  in  the  lower  part  of  the  stalk.  A  small  Sphenophorus 
larva  found  occasionally  in  the  lower  part  of  wheat  stems  in  June, 
1887,  by  my  assistant   Mr.  Weed,  belongs  to  this  species. 

!^„The  natural  food  of  the  adult  orhrcus  is,  at  first,  the  club  rush, 
in  whose  roots  the  larva  breeds,  as  was  shown  in  the  swamps  of 
Ford  county  by  the  very  general  and  profuse  perforation  of  the 
leaves  of  this  rush  where  the  beetles  were  themselves  abundant. 
By  the  end  of  June,  however,  this  plant  had  become  too  hard  for 
them,  and  then  the  beetles  were  seen  feeding  in  numbers  on  the 
terminal  leaves  and  forming  spray  of  blossoms  of  the  common 
reed  (Phragmiies  communis),  which  were  rolled  together  in  an 
oblong  mass  at  the  tip  of  the  stalk.  This  they  were  piercing 
and  splitting  lengthwise,  afterward  eating  out  the  succulent  young 
vegetation  from  within. 

The  adults  of  all  the  species  feed  in  substantially  the  same 
manner,  as  far  as  observed,  and  iuHict  a  similar  injury  on  the 
plants  they  infest.  Standing  with  the  head  downward  and  the  feet 
embracing  the  lower  part  of  the  stalk,  they  slowly  sink  the  beak 
into  the  plant,  using  the  jaws  to  make   the    necessary  perforation. 


70 

At  intervals  the  head  is  slowly  and  regularly  rolled  from  side  to 
side  as  if  to  pry  apart  the  severed  tissue,  and  when  the  soft  in- 
terior substance  of  the  plant  is 'penetrated  a  pause  is  made  to  en- 
able the  insect  to  devour  the  part  thus  brought  within  reach  of 
its  jaws.  By  moving  forward  and  backward  and  twisting  to  the 
right  and  left,  the  beetle  will  often  hollow  out  a  cavity  beneath 
the  surface  much  larger  than  the  superficial  injury  would  indicate. 
Ochreus  (and  possibly  other  species  also)  elongates  the  original 
slit  by  pulling  the  head  strongly  backward  with  the  compressed 
beak  inserted,  thus  using  the  latter  to  split  the  stem  as  a  boy 
uses  his  knife  to  split  a  stick.  In  this  way  a  slit  an  inch  long 
may  be  made  in  the  stalk  of  corn  or  head  of  cane,  beneath  which 
the  softer  parts  will  be  completely  eaten  out  Our  impriBoned 
beetles,  confined  with  rapidly  growing  corn,  left  the  lower  part  of 
the  stalk,  as  it  hardened,  and  fed  at  the  tip  of  the  plant,  or 
searched  out  the  forming  ear,  penetrated  the  husk,  and  gouged  out 
the  substance  of  the  soft  cob.  The  intestines  of  these  titles  were 
well  filled  with  the  solid  tissue  of  the  plant,  but  I  saw  no  evidence 
that  they  also  suck  the  sap,  although  it  is  not,  perhaps,  im- 
possible.* 

The  effect  on  the  com  plant  of  such  injuries  as  the  above  varies 
according  to  the  size  of  the  species  and  the  number  of  the  beetles. 
A  small  species  may  do  little  more  than  to  leave  a  trace  of  its 
visit  in  the  form  of  a  series  or  two  of  oblong  parallel  holes  across  one 
or  more  of  the  leaves,  each  row  resulting  from  a  single  thrust  of  the 
beak  when  the  leaves  were  closely  rolled  together  around  the  stem 
of  the  young  plant;  but  the  larger  species,  especially  if  several 
individuals  attack  the  same  plant,  may  completely  kill  the  com  or 
grass,  or  so  rag  and  deform  the  young  leaves  that  no  ear  is  ma- 
tured. 

In  Ford  county,  near  Piper  City,  where  the  first  crops  were 
being  raised  after  the  draining  of  the  swamps,  I  found,  late  in 
June,  several  fields  which  were  finally  being  plowed  up  after  two 
or  three  times  replanting;  and  even  the  millet  sown  after  corn 
was  attacked,  in  some  places  not  more  than  twenty  per  cent  of  a 
yield  maturing.  The  perforation  of  so  small  a  stem  by  so  large  a 
beetle  cut  the  plant  off  within  the  sheath  and  killed  it  outright 
Fox-tail  grass  (Setaria)  was  injured  in  the  same  manner. 

S,  scoparius  is  included  among  the  probable  enemies  to  corn 
on  the  strength  of  an  observation  made  by  an  assistant,  Mr.  H. 
Garman,  who  found  this  beetle  under  ground,  at  the  base  of  a 
stalk  of   corn  in  Logan  county,  June  16,  1885. 

8.  placidus  was  repeatedly  taken  from  stalks  of  com,  just  be- 
neath the  surface  of  the  ground,  by  another  assistant,  Mr.  John 
Marten,  July  7,  1888,  and  was  also  sent  to  me  by  Mr.  Joseph 
Carter,  from  Bankin,  Illinois,  with  the  following  letter,  dated 
March  31,  1887: 

•See  Rep.  U.  S.  Ent.,  1882,  p.  139;  and  Rep.  St.  Ent.  N.  Y.,  1882,  p.  284. 
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"Enclosed  is  a  bug,  found  on  com  plant  below  surface  of  grounds 
Eats  into  plant  when  leaf  appears  above  ground.  Leaf  crossed  by 
parallel  rows  of  holes.  Find  beetles  on  every  plant  on  an  acre  or 
two  of  com  planted  on  fall  plowing  where  oats  grew  last  year. 
Looks  as  if  they  were  about  to  destroy  the  corn  entirely.  Ground 
dry,  sandy,  and  tiled  every  100  feet." 

In  a  snbsequent  letter  Mr.  Carter  informed  me  that  some  five^ 
to  ten  acres  of  his  corn  was  being  destroyed  by  these  beetles. 

S.  cariostis,  reported  by  Glover  as  injurious  in  New  Jersey,  was 
received  by  me,  June  4,  1888,  from  South  Carolina,  through  Mr. 
B.  F.  Johnson,  of  Champaign,  with  the  information  that  it  was 
very  destructive  to  com  in  that  State.  Every  one  of  about  fifty 
specimens  collected  from  the  field  by  Mr.  Johnson's  corresi)ondent, 
was  of  this  species. 

NATURAL  ENEMIES. 

No  insect  parasites  or  evidences  of  contagious  disease  have  ap- 
peared iu  our  studies  of  these  insects,*  and,  so  far  as  we  now 
know,  birds  are  their  only  natural  enemies.  Turkeys  and  chickens 
are  reported  by  Glover  and  others  to  feed  upon  them,  and  I  have 
found  them  also  in  May  and  June  in  the  stomachs  of  four  species 
of  birds, — the  catbird,  the  brown  thrush,  the  field  sparrow,  and 
the  black-throated  bunting.f  The  numbers  taken  by  these  species 
must  be  insignificant,  however,  except  possibly  the  last,  which  is 
a  very  common  bird  of  our  meadows  and  pastiires,  and  may  afford 
some  appreciable  protection  to  the  ciiltivated  grasses. 

REMEDIES. 

This  section  must,  unfortunately,  be  disproportionately  brief,  as 
there  is  little  in  the  habits  and  histories  of  these  "bill  bugs"  as  at 
present  understood  to  encourage  a  hope  of  destroying  them. 

The  failure  of  ochreus  to  breed  in  com  when  afforded  every 
opportunity  to  do  so,  makes  it  likely  that  this  large  species  will 
prove  only  an  occasional  and  temporary  annoyance,  disappearing 
as  fast  as  its  native  haunts  are  drained  and  cultivated.  Its  ascer- 
tained injuries  can  at  any  rate  be  evaded  hy  raising  flax  as  the 
first  crop  on  swamp  sod, — already  a  practice  with  some  farmers 
in  our  large  drainage  districts. 

RobiAstus,  which  is  known  to  breed  in  corn  and  to  winter,  at 
least  as  a  usual  thing,  as  an  adult  { in  its  pupal  cell  within  the 
roots  and  stalk,  may  be  destroyed  by  plowing  up  and  burning  the 
etubble;  but  the  same  measure  would  not  necessarily  apply  to  the 
two  species  parvulus  and  sculptilis,  now  permanently  injurious  to 
com  in  Illinois.     Parvulits  is  mainly  a  grass  beetle,  and  probably 

*  The  beak  and  head  of  a  single  hibernating  specimen  collected  by  Mr.  Weed  were  covered  with 
nltfls. 

t  See  BqII.  III.  St.  Lab.  Kat.  Hlet.,  Vol.  I.,  No.  8,  p.  120;  No.  6,  pp.  12, 28, 29, 82. 
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rarely  breeds  in  corn,  while  the  breeding  plant  of  sculpHlis  is 
unknown,  and  the  fact  that  it  is  sometimes  taken  free  in.  fall 
makes  it  unlikely  that  the  adult  hibernates  oommonly  where  the 
larva  feeds. 

Until  the  needed  facts  concerning  the  less  known  species  are 
ascertained,  we  can  only  suggest  that  the  encouragement  of  the 
prairie  birds, — especially  such  as  the  black-throated  bunting,  the 
meadow  lark,  and  the  quail,  which  feed  mostly  upon  inaecte  col- 
lected on  the  ground, — the  draining  and  cultivation  of  swampy 
tracts  covered  with  coarse  grass,  and  the  insecticide  measures 
common  to  an  intelligent  agriculture, — such  as  the  burning  of  places 
of  resort  for  hibernating  insects, — will  be  suitable  safeguards 
against  these  species.  In  case  their  attack  is  anticipated  or  early 
detected,  the  application  of  Paris  green  or  London  purple  about 
the  base  of  the  plants  would  in  all  probability  protect  the  com,— 
a  measure  of  easy  application  and  not  excessively  expensive. 
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OBSERVATIONS  OF   THE  FOOD   OF  THE   SNOUT   BEE- 
TLES. 

(Rhynchophora.  ) 

It  seems  to  have  been  generally  supposed  that  the  principal 
damage  to  corn  by  the  "bill  bugs"  (Sphenophori)  is  done  by 
sucking  the  sap,* — a  supposition  of  which  my  field  observations 
have  given  me  no  proof,  and  which  I  have  consequently  tested  by 
dissection.t  Finding  the  facts  thus  ascertained  of  some  interest, 
I  have  extended  my  observations  to  other  snout  beetles,  and  pre- 
sent here  a  summary  of  the  results. 

Examples  of  RhynchUes  hicolor,  a  snout  beetle  of  medium  size, 
taken  from  the  rose  July  7,  1885,  contained  a  considerable  quan- 
tity of  netted-vein  vegetation,  fragments  of  which  were  still  green, 
the  cells  cjontaining  chlorophyl  grains.  The  vascular  tissue  was 
wholly  made  up  of  spiral  cells  clearly  derived  only  from  the 
leaves  of  the  plant.  There  was,  however,  no  epidermal  tissue 
present.  These  beetles  had  evidently  been  feeding  on  the  leaves 
of  the  rose. 

An  example  of  RhynchUes  hirtus  was  taken  July  6,  1884,  on  one 
of  the  common  rosin  weeds,  Silphium  integrifolium.  Many  of  the 
stems  of  this  plant  had  been  partly  cut  through  about  three  or 
four  inches  from  the  top,  so  that  the  part  above  the  cut  hung 
down,  partly  withered.  In  each  case  where  the  injury  seemed  to 
be  recent,  a  specimen  of  the  above  Rhynchites  was  found  among 
the  half-withered  leaves,  the  beetles  having  their  beaks  buried  in 
the  stems.  No  eggs  or  larvee  were  discovered;  and  I  can  only 
sTinnise  that  the  stem  may  have  been  deadened  by  the  cut  to 
soften  the  tissue  or  to  prevent  the  too  rapid  flow  of  the  gummy 
sap. 

The  crop  of  the  specimen  taken  in  this  situation  was  filled  with 
a  mass  of  vegetation  containing  large  numbers  of  spinous  hairs 
and  spiral  vessels.  In  the  intestine  was  a  smaller  quantity  of  the 
same  material.  These  tissues  were  evidently  derived  from  the 
plant  on  which  the  beetles  were  found. 

Another  example  of  this  species  of  Rhynchites  ("taken  on 
flowers"  July  23,  1886)  contained  an  abundance  of  spherical  pollen 
covered  with  very  acute  long  spines  and  some  of  it  imbedded  in 
fragments  of  anther  tissue. 

•R-p.  fint.U.  S.  Depi.  Agr.,  lt«W,  p.  130;  Rep.  State  Enf,  N.,  T.,  1882,  p.  254. 
+  ?««  page  TO. 
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Another,  takeu  in  a  diffei*ent  place,  in  Jnly,  1885,  contained  pre- 
cisely the  same  food  as  the  preceding.  These  specimenB  were 
evidently  eating  the  anthers  of  the  plants  on  which  they  were 
found. 

Examples  of  EpiccBvus  imbricatus,  sent  to  the  office  May  29, 
1885,  as  injurious  to  the  foliage  of  the  pear,  were  found  by  ex- 
periment to  feed  freely  upon  pear  leaves,  and  also  to  lay  their 
eggs  ujKJh  these  leaves,  concealing  their  deposit  by  gumming  an- 
other leaf  to  the  surface.  Specimens  of  this  beetle  obtained  in  a 
sweet-potato  field  May  28,  1888,  were  found  by  dissection  to  have 
fed  chiefly  upon  leaves  of  grass,  and  possibly  also  on  some  other 
parallel-veined  vegetation.  Confined  with  blue  grass  and  Setaria 
(pigeon  grass)  in  a  breeding  cage,  the  former  was  not  touched, 
but  the  latter  was  freely  eaten,  circular  notches  being  bitten  out 
of  the  edges  of  the  narrow  leaves.  Three  pairs  were  noted  in 
copula  between  May  28  and  June  6,  but  no  eggs  were  obtained 
and  the  beetles,  refusing  to  feed,  gradually  died. 

An  example  of  Lixus  concarus  found  on  weeds  July  7,  1885, 
had  the  stomach  empty,  but  the  intestines  filled  with  vegetable 
tissues,  nearly  all  spiral  vessels, — the  undigested  residue  of  the 
leaves  of  plants.  Another  specimen,  ttiken  from  wild  sunflover 
(Helianthus)  August  28,  had  the  crop  filled  with  leaf  structures, 
mostly  joint^l  hairs,  many  of  them  with  inflated  bases.  Occasion- 
aDy  a  portion  of  leaf  surface  was  seen  covered  with  hairs  of  this 
description;  and  a  considerable  quantity  of  spiral  tissue  likewiee 
occurred.  This  beetle  had  seemingly  been  gnawing  oflF  the  stout 
hairs  from  the  surface  of  the  leaf.* 

Finding  my  horticultural  friends  who  wished  to  experiment  with 
the  arsenical  poisons  for  the  destruction  of  curculios  {Conotrache- 
his  nenxiphar)  on  the  peach  and  plum  in  doubt  as  to  the  feeding 
habits  of  the  adult,  and  uncertain,  therefore,  whether  the  species 
was  subject  to  poisoning  by  this  method,  I  confined  with  leaves 
of  the  plum  in  June  a  number  of  living  specimens.  The  next  day 
one  was  observed  making  a  deep  oblong  excavation  in  the  mid-vein 
of  the  leaf,  similar  work  being  apparent  on  the  other  veins  and 
on  the  petioles  and  stems.  The  beetles  were  also  eating  the  sur- 
faces of  the  leaves,  but  less  generally.  Later,  many  small  holes 
were  made  through  the  leaves,  especially  the  younger  terminal  ones. 
In  July,  removing  the  leaves  and  substituting  green  plums,  I  pres- 
ently found  these  peppered  with  cavities,  some  of  which  contained 
eggs,  and  others  not.  When  both  leaves  and  green  fruit  were  of- 
fered the  beetles,  both  were  eaten,-  the  fruit,  perhaps,  most  freely. 
I  need  hardly  add  that  experiments  with  ix)ison  were  entirely  suc- 
cessful. 


*Lir>tf<  ItrmnKiftf  we  br«d  tliia  Hfarton  from  larvu'  found  in  the  ntems  of  eniartweed  (/*a/y'J»- 
Hum    i»->tnxiilinn'ii''iin)  Julv  tJ4,  Pi:;;i«  orciininir  at  th(^  Btime  tirno.    These  beetles  emerged  frf»ra 
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Two  examples  of  Mononfjchus  vulpeculus  taken  May  31,  1885, 
upon  the  flowers  of  Iris  versicolor,  had  fed  upon  the  pollen  of 
that  plant,  and  also  upon  leaf  tissue, — the  latter  recognizable  by 
the  abundance  of  spiral  Tessels. 

Two  examples  of  Rhinoncns  pyrrhopus  obtained  at  Normal  in 
September  of  1880,  had  nothing  in  the  crop,  but  there  was  a  con- 
siderable quantity  of  food  in  the  intestine, — unquestionably  leaf 
tissue,  as  shown  by  the  numerous  bundles  of  minute  spiral  vessels 
distributed  through  the  fragments. 

One  of  the  nut  weevils,  Balaninus  uniformiSy  a  small  species 
with  a  long  and  slender  snout,  contained  but  little  food,  and  that 
the  mycelium  of  one  of  the  black,  incrusting  fungi  belonging  to 
the  Sphsereacei, — probably  Fumago. 

Ten  other  specimens,  four  of  which  were  sent  me  by  Dr.  Riley 
and  the  remainder  by  Mr.  O.  S.  Westcott,  contained  no  traces  of 
food  in  the  alimentary  canal,  and  I  cousequently  think  it  proba- 
ble that  these  long-snouted  beetles  may  be  found  to  take  fluid  food 
most  commonly.  The  dissection  of  fresh  beetles  will  be  necessary 
to  determine  this  point. 
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THE  MEADOW  MAGGOTS  OR  LEATHER-JACKETS. 
{Tipula  bicornis,  Loew,  MSS.,  et  al.) 
Order  Diptera.  Family  Tipulid^. 

(PlateVL.  flg.4.) 

Few  can  have  failed  to  notice  frequently  the  large  slender- 
bodied,  pale  brown  flies  with  excessively  long  and  slender  legs, 
abundant  on  grass  lands  in  early  summer,  and  very  generally 
known  in  America  as  crane-flies;  but  larvaB  of  these  insects  are 
much  less  frequently  seen,  and  have  received  practically  no  at- 
tention  in  this  country  from  economic  entomologists.  By  Harris, 
for  example,  the  Tipulidsa  are  not  mentioned  in  his  standard  work 
on  "Insects  Injurious  to  Vegetation."  In  the  Missouri  Reports* 
they  are  barely  referred  to  as  "underground  vegetable-feeding 
larvae."  In  the  Reports  of  the  State  Entomoloe^ists  of  Illinois  they 
have  been  mentioned  only  by  Thomas,  and  by  him  were  not  con- 
sidered as  injurious.  In  Lintner's  Reports  as  State  Entomologist 
of  New  York  they  are  barely  noticed.  In  Packard's  "Guide  to 
the  Study  of  Insects"  they  are  treated  only  in  a  general  way,  and 
the  larv8B  of  the  principal  genus,  Tipula,  are  said  to  live  in  gar- 
den mold  and  under  moss  in  fields  and  woods.  In  the  writings 
of  the  U.  S.  Entomologists,  they  are  referred  to  only  by  Glover, 
who  briefly  discusses  the  habits  of  some  of  the  European  species. 
"In  this  country,  however,"  he  adds,  "we  do  not  appear  to  suffer 
so  much  from  these  insects  as  in  England,  where  the  climate  is 
more  moist  and  the  frost  is  not  severe  as  with  us;  and  probably, 
also,  our  hot,  dry  summers  are  not  so  favorable  for  their  in- 
crease."! In  the  "Prairie  Farmer"  of  Chicago  for  April  6,  1867,  is 
a  brief  article  on  larvaB  of  TipulidsB  ("Meadow  Worms")  by  Dr. 
Riley,  written  in  response  to  an  inquiry  concerning  large  numbers 
of  these  larvse  found  crawling  upon  snow  in  a  meadow.  "Thou- 
sands of  them  could  have  been  picked  up  on  a  rod  square." 
Riley  here  says  that  "they  may  always  be  found  in  large  num- 
bers in  the  fall  of  the  year  in  the  humid  grounds  of  meadows, 
where  they  remain  a  couple  of  inches  below  the  surface  feeding 
upon  the  vegetable  portions  of  the  soil,  as  also  upon  the  roots  of 
grass.      Their  numbers  are,  at    times,  so    immense    that    they  do 

•2d Rep.,  p.  182. 

t  R«*p.  Com.  Agr.  1872,  p.  128. 
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considerable  damage  by  detaching  and  causing  the  roots  to  dry, 
though  these  effects  are  usually  attributed  by  farmers  to  very  dif- 
ferent causes." 

While  the  observations  recorded  in  the  present  paper  were  in 
proLifress,  I  published  in  the  "Prairie  Farmer"  of  Chicago,  for  May 
14,  1887,  a  brief  illustrated  notice  of  the  occurrence  of  these  in- 
sects in  the  meadows  and  pastures  of  Southern  Illinois,  connect- 
intj  them  with  a  serious  destruction  of  the  roots  of  grass  and 
clover  and  a  consequent  deadening  of  considerable  patches  in 
meadows  and  pastures.  In  this  article  ^as  given  also  a  brief 
summary  of  the  results  of  feeding  experiments. 

In  a  letter  received  from  Dr.  Kiley,  of    the    U.   S.    Department 
of  Agriculture,  June  24,  1887,  I  am  informed  that  one  species  did 
great  injury  in  Californiai  in  1874,  to  growing    grass,  alfalfa,  and 
clover.    "They  seemed,"    he  says,  "to  show    a  preference  for  open 
soil,  and  cut  off  the  plants  about  three  fourths    of    an    inch  from 
the  surface,  working  in  colonies   and    occupying    areas    from    one 
eighth  of  an  acre  to  five  acres."      The  species  here  complained  of 
he  thinks  identical  with    T.  iephrocephald,  which  is  very  common 
all  over  the  Eastern  United  States    and  is  not  unfrequently  found 
very  thick  in  grass  lands.      The  injury  in  California    was    briefly 
referred  to  by  Dr.  liiley  in  the  "New  York  Weekly  Tribune"  for 
April  8,  1874.     In  the  same  letter    T.    bicornis    is    mentioned    as 
received  from  Indiana  in  1884,  where,  however,  it   was  not  known 
to   be   especially    injurious.      In    England,  and  on  the  Continent, 
some  species  are  very  widely  known  to  farmers  and  gardeners    as 
destructive    enemies    of    forage    plants,  small    grain,  turnips,  cab- 
bages, and  the  like,  and    are    treated   in  every    general    work    on 
farm  and  garden  insects.      Our  American  species  have  apparently 
different  average  feeding  habits,  and  depend,  it  is  to  be  presumed, 
much  more  exclusively  on  dead  and    decaying  vegetation    than  do 
the  more  abundant  of  their    European  allies.      I    am    not    aware, 
however,  that  precise   experiments    have    hitherto    been    made    to 
learn  the  choice  of   food  made  by   our  common  leather-jackets,  or 
meadow  maggots  (as  they  have  lately  been  called  in  Illinois);  and 
it  is  possible  that  they  do  more   general    and   considerable   injury 
than  has  been  suspected. 

Concerning  a  single  species,  the  commonest  here  in  1886  and 
1887,  I  have  recently  collected  information  which  shows  it  to  be 
capable  of  at  least  intensifying  the  damage  done  by  drouth  to 
meadows  of  clover,  blue  grass,  and  timothy.  A  very  general  and 
serious  injury  to  grass  and  clover  lands  in  many  parts  of 
Southern  and  Central  Illinois —severest  and  most  general  to  the 
southward — was  frequently  associated  in  those  years  with  great 
numbers  of  largd,  dirty  gray,  footless  maggots — the  larvae  of  this 
insect-  found  among  the  roots,  where  the  latter  had  been  so  eaten 
away  that  the  plants  were  killed  and  loosened  from  the  ground, 
often  in  patches  of  considerable  size.  Specimens  collected  here 
contained  in  their  stomachs  a  mixture  of  dead  and  living  vegeta- 
tion,—roots  and  leaves  of  grass, — as  did  others  placed  in  sod  and 
kept  under  observation  in  breeding  cages. 
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DESCBIPTION. 


Larv(u — Larvae  of  this  description  may  be  known  from  any 
others  occurring  in  fall  or  spring  in  similar  situations  by  the  fol- 
lowing obvious  characters:  The  body  (one  and  one  tenth  inches 
long  when  full  grown)  is  nearly  cylindrical,  dirty  white  or  gray, 
without  color-markings  of  any  Kind,  much  wrinkled  transversely, 
about  one  fifth  as  broad  as  long,  rather  blunt  behind  and  some- 
what narrowed  forwards  to  the  head.  The  latter  is  very  small. 
but  distinct  and  hard,  yellowish  or  brown  in  color,  and  commonly 
much  withdrawn  within  the  following  segment.  There  are  no  feet 
or  legs,  nor  any  trace  of  them,  the  larva  being  a  true  maggot, 
but  at  the  bluntish  hinder  end  are  a  few  fleshy  or  finger-shaped 
processes,  and  in  full .  grown  specimens  a  pair  of  small  horny 
hooks.  The  general  surface  is  without  warts  or  other  processes, 
but  has  several  very  sparse  longitudinal  rows  of  short  stout  black 
hairs  which  help  in  subterranean  locomotion.  The  larva  moves 
with  considerable  activity,  stretching  out  the  body  and  hooking 
itself  forward  by  the  head. 

Piq^CL — When  it  has  finished  its  course  of  growth  and  development 
it  transforms  into  a  long,  rough,  spiny,  dirty  brown  pupa  about 
three  fourths  of  an  inch  long,  the  abdomen  some  three  fifths  the 
entire  length,  and  the  thorax  with  clearly  visible  w^ing-pads, 
developing  legs,  etc.  From  the  back,  just  behind  the  head,  spring 
two  divergent  horn-like  structures  (breathing  tubes),  whose  length 
is  about  equal  to  the  width  of  the  segment  from  which  they  arise. 
Sides  of  the  abdominal  segments  with  sharp  keel,  which  is  set 
with  a  row  of  short  recurved  spines.  Another  close-set  transversa' 
row  of  conical  spines  near  the  posterior  edge  of  each  segment  of 
the  back,  and  similar  rows  of  larger  spines  beneath.  On  the  last 
segment  these  rows  unite  behind  the  carina  to  form  an  unbroken 
circle  of  spines, — two  or  three  dorsal  members  of  the  row  more 
minute.  Behind  these,  a  pair  of  still  stouter  spines  and  a  cluster 
of  four  blunt  anal  tubercles.  Each  abdominal  segment  with  a 
transverse  groove  above  and  below,  not  reaching  the  lateral  carina. 
Thorax  behind  the  breathing  tubes  transversely  rugulose;  between 
them  a  longitudinal  carina. 

Imago, — The  imago  is  a  yellowish  brown  insect  of  medium  size; 
the  abdomen  dusky-shaded,  the  wings  yellowish  at  base  and  on  costa, 
fuliginous  at  tip,  with  a  smoky  stigma  and  a  single  imperfect 
white  bar  immediately  preceding  it.  No  other  white  blotches. 
The  eyes  are  green;  the  thorax  indistinctly  striped  dusky  and  yel- 
lowish brown.  The  following  detailed  description  will  serve  to 
distinguish  it  as  a  species.* 

Length  12  to  13  mm.  Male  dilute  ochreous.  Head  concolorous, 
usually  a  little  yellowish  behind;  rostrum  slightly  darker;  palpi 
yellowish,  darkened  towards  tip;  two  basal  joints  of  the  antenuee 
yellowish,  the  first  about  as  long  as  the  two  following,  the  second 

*  Fiiilliiir  to  identify  thiR  spt'clen,  I  referred  it  to  Drs.  Williston  and  llagen,  the  former  of  wbom 
did  not  rec(>;.'ni/e  it,  while  ttiM  Intter  iiifi>rmed  me  that  it  was  in  the  Loew  coliectiou  iinder  the 
name  of  Tipnta  bicornisy  but  liad  never  been  described. 
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short,  about  as  wide  as  long;  joints  beyond  the  third  becoming 
darker  distally,  darkest  at  base  of  each,  infuscate,  with  verticils 
of  stiff  black  hairs  and  a  dense  pubescence.  Prothorax  yellowish 
brown  above  with  two  or  four  darker  stripes,  the  middle  pair 
broadest  before,  mesonotum  and  metanotum  paler,  pleura  Rray; 
knob  of  halteres  infuscated.  Abdomen  and  male  forceps  yellow, 
with  a  rather  broad  black  median  shade;  faint  on  the  first  seg- 
ment and  distinct  on  the  others,  sometimes  involving  nearly  the 
whole  abdomen.  Hypopy^um  very  large;  dorsal  piece  pubescent, 
tumid,  inflated;  upper  di\a8ion  emarginate  at  tip,  its  lateral  angles 
bilobed,  outer  lobe  the  longer  and  curved  outwards  and  upwards. 
Lower  division  of  dorsal  piece  emarginate  at  tip.  Coxae  gray,  legs 
yellowish  brown,  darkening  distally  to  the  tarsi,  which  are  mostly 
black;  femora  and  tibiae  a  little  darker  at  apex.  Wings  slightly 
infuscated,  darker  at  tip,  beyond  the  basal  cells;  the  base  of  wing,, 
its  front  margin  (costal  and  marginal  cells),  and  a  narrow  area 
behind  the  fifth  longitudinal,  all  yellow.  Stigma  dark,  and  the 
usual  white  space  stretching  from  it  along  the  small  cross-vein 
auJ  across  the  discal  cell,  whitening  the  veins  in  its  course.  No 
other  white  spots. 

The  female,  more  yellow  than  the  male,  especially  abdomen,  wing 
veins,  and  legs,  the  tarsal  joints  in  one  specimen  showing  but  little 
brown.  The  palpi,  two  basal  joints  of  the  antennae,  and  first  three  joints 
3f  the  flagellum  yellow,  fhe  remaining  joints  dark  brownish  at  the  base 
ouly.  The  short  horny  valves  of  the  ovipositor  are  slightly 
curved,  and  are  covered  above  by  a  thin,  leathery,  three-lobed  flap, 
the  middle  lobe  being  nearly  concealed  beneath  two  outer, 
superior  ones. 

We  do  not  yet  know  of  the  occurrence  of  this  species  in 
Northern  Illinois,  although  it  is  very  probably  not  less  common 
there  than  in  the  central  and  southern  part  of  the  State,  where 
the  winged  insect  is,  in  its  season,  one  of  oar  most  abundant 
species. 

LIFE   HISTORY   AND   INJURIES. 

This  species  hibernates  as  a  larva  nearly  or  quite  full  grown,  as 
shown  by  our  collection  made  in  Edwards  county  April  6,  1888, 
and  in  Effingham  county  on  the  16th.  At  Edgewood  nearly  all 
had  changed  to  the  pupa  by  the  3d  May,  at  which  time  a  single 
larva  was  also  found,  aud  a  single  empty  pupa  case.  Breeding- 
ca^e  specimens  from  Southern  Illinois  began  to  emerge  May  4, 
an«l  continued  to  do  so  until  the  28th  May.  By  May  10,  these 
tiies  were  found  common  in  meadows  near  Carbondale;  and 
at  Urbana,  May  19,  they  appeared  in  numbers  at  the  electric  light 
and  flying  about  in  meadows.  The  latest  specimens  ot  the  season 
were  collected  May  31.  No  ey;u;s  were  ol)taiiie(l,  but  pairs  were 
seen  in  copula  late  in  May  (19  to  31)  in  both  fields  and  breeding 
t'ages.     The  immediate  copulation,  of  the  imagos,  and  the  immense- 
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numbers  of  eggs  presently  developed  by  the  female,  together  with 
the  early  disappearance  of  the  winged  fly,  are  all  evidence  that 
the  eggs  are  soon  laid.     The  time  of  hatching  was  not  ascertained. 

Onr  first  observations  on  possible  injuries  by  these  insects  were 
made  at  Albion,  in  Edwards  county,  April  6,  1888,  when  these 
larvje  were  found  in  great  numbers  at  the  roots  of  timothy  and 
clover  which  had  been  killed  the  previous  year, — the  injury  first 
attracting  attention  shortly  after  the  fields  had  been  mowed.  The 
timothy  had  here  suffered  worst,  the  bulbs,  whose  roots  had  been 
cut  away  just  below  the  surface,  lying  in  great  numbers  on  the 
ground.  The  larvae  were  at  the  surface  in  April,  feeding  largely 
on  dead  vegetation.  In  some  parts  of  the  field  they  averaged  one 
or  two  to  the  square  foot;  and  occasionally  nearly  every  stool  of 
timothy  was  infested.  April  16  a  similar  condition  of  meadows 
was  found  at  Ed^ewood,  similarly,  associated  with  the  tipulid 
sj^ecies  above  described,— the  injury  being  here  much  more  gen- 
eral (chiefly  in  timothy  meadows)  than  in  Edwards  county.  Here, 
as  in  the  other  situation,  the  timothy  bulbs  could  often  be  raked 
up  by  the  bushel,  the  roots  having  been  generally  eaten  away. 
The  fields  infested  were  of  various  ages,  one  of  the  worst— on 
which  there  had  evidently  been  an  excellent  stand — being  but  two 
years  old.  Here,  as  before,  the  maggots  varied  in  number  from 
one  to  two  or  three  per  square  foot 

As  there  was  nothing  in  these  observations  to  make  it  certain 
that  these  larv^aj  had  done  the  damage  with  which  they  were  con- 
nected, experiments  were  made  to  ascertain  their  feeding  habits. 
Tipulid  larvae  from  these  situations  were  placed,  April  16,  in  pots 
•of  sand  with  growing  oats  and  wheat,  and  ten  days  later  were 
dissected  for  a  study  of  their  food.  A  single  larva  examined  had 
the  alimentary  canal  well  filled  with  vegetation,  full  ninety  per 
•cent,  of  it  fresh  roots.  The  dead  matter  was  not  impossibly  from 
food  taken  before  the  experiment  began. 

On  the  other  hand,  two  specimens  from  among  the  dead  grass 
at  Albion,  collected  there  the  6th  of  April,  had  these  proportions 
of  food  reversed,  about  four  fifths  to  nine  tenths  being  now  derived 
from  dead  grass  and  the  remainder  from  living.  At  Edgewood, 
however,  where  the  vegetation  was  less  thoroughly  killed,  about 
two  thirds  of  the  food  of  two  specimens  and  about  one  half  that  of 
another  consisted  of  fresh  grass  leaves.  These  particulars 
create,  it  must  be  admitted,  only  a  presumption  to  the  effect  that 
these  tipulids  were  responsible  for  a  considerable  part  of  the 
damage  to  meadows  in  Southern  Illinois;  but  their  habit  of  mixed 
feeding  makes  e\adent  their  capacity  for  mischief  where  they  are 
exceptionally  abundant,  and  where  drouth  or  other  unfavorable 
conditions  render  grass  specially  sensitive  to  insect  attack. 

To  learn  the  extent  of  the  phenomena  above  reported,  a  cir- 
cular of  inquiry  containing  a  brief  description  of  the  larva  and  of 
its  supposed  injuries  was  addressed  to  the  crop  correspondents  of 
the  State  Department  of  Agriculture.  In  reply,  Mr.  C.  L.  Sweet, 
of  Glenwood,  Cook  county,  wrote  April  25    that  he  had    found  an 
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insect  answering  completely  to  my  description  in  dead  patches  of 
his  meadow,  which  he  had  first  noticed  the  preceding  fall.  From 
Eberle,  Effinerham  county,  Mr.  Geo.  Strong  wrote  of  the  ocurrence 
of  the  meadow  maggot  in  no  very  great  numbers,  adding  that  his 
attention  was  first  attracted  to  it  by  the  work  of  the  hogs  in 
pasture  and  meadow,  rooting  up  patches  of  the  sod.  From  San 
Jose,  Mason  county,  Mr.  Wm.  M.  DuflPy  wrote  that  deadened 
patches  such  as  I  described  were  very  numerous,  and  that  on  May 
4  he  found  in  these  patches  a  few  of  the  maggots  mentioned. 
From  Arlington,  in  Bureau  county,  Mr.  Louis  Zearing  wrote  April 
25  that  this  insect  was  not  a  new  thing  in  his  vicinity,  but  made 
its  first  appearance  there  fifteen  years  before,  its  ravages  being 
thea  almost  exclusively  confined  to  blue-grass  sod.  From  Milton, 
Pike  county,  Mr.  J.  O.  Bolin  reported  that  for  two  years  these 
insects  had  injured  his  pastures  in  small  patches,  mostly  blue- 
grass  sod;  and  Mr.  E.  H.  Robb,  of  Waynesville,  DeWitt  county, 
wrote  April  27  that  he  found  them  in  both  meadow  and  pasture 
by  the  thousand,  ha\4ng  first  noticed  them  some  six  weeks  before, 
when  breaking  up  meadow  for  corn. 

The  injuries  thus  far  reported  are  not  of  a  gravity  or  frequency 
to  make  special  remedial  measures  seem  important.  Indeed,  in 
the  Old  World,  where  these  insects  are  very  much  more  destruc- 
tive than  here,  and  have  been  long  well  known,  no  remedies 
have  been  devised  which  are  satisfactory  or  would  apply  to  our 
agricultural  conditions.  If  our  species  becomes  so  destructive  as 
to  require  special  attention,  it  will  probably  be  found  best  to  plow 
up  the  sod  and  plant  to  some  other  crop.  It  is  worthy  of  re- 
mark, however,  that  in  a  case  reported  from  Los  Angeles  county, 
California,  by  Dr.  Riley,  great  numbers  were  destroyed  by  driving 
a  flock  of  three  hundred  sheep  over  their  haunts.  Close  tram- 
pling of  the  earth  by  the  slow  passage  of  a  drove  of  pigs  would 
doubtless  answer  the  same  purpose,  which  is  that  of  destroying 
the  larvfe  lying  free  upon  the  surface  or  barely  imbedded  among 
the  roots  of  the  grass. 
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NOTES  ON  X^UTWORMS. 

Order  Lepidoptera.     Family  Noctuid^. 

The  damage  done  by  cutworms  in  1888  to  the  crops  of  Illinoi!? 
far  surpassed  anything  of  the  sort  ever  before  recorded  in  the 
State  in  amount  and  range  and  in  the  period  of  its  continuance, 
not  the  least  remarkable  feature  of  it  being  the  fact  that  it  was 
du(^  chiefly  to  a  single  species  not  recognized  by  any  of  ourento- 
mologists  in  its  larval  state,  and  of  whose  habits  and  history  noth- 
ing whatever  had  been  recorded.  Successful  breeding  experiments 
have  given  us  the  essential  facts  concerning  this  species,  new  to 
economic  entomology;  and  I  take  advantage  of  the  discussion  thus 
called  for,  to  bring  together  a  number  of  miscellaneous  notes  of  recent 
accumulation  concerning  several  other  species  of  cutworms  observed 
in  this  State.  Precise  data  with  respect  to  the  period  of  actinty 
of  the  various  species  are  of  especial  economic  importance,  since 
upon  this  depends  the  time  when  the  crops  infested  by  them  may 
safely  be  replanted. 

The  unprecedented  outbreak  of  1888  was  foreshadowed  in  1887,  as 
is  shown  by  the  following  field  notes  of  an  assistant^  Mr.  C.  M 
Weed,  taken  as  examples  of  many  similar  observations: 

"Urbana,  April  21,  1887.  Cutworms  are  very  common  in  grass 
lands  everywhere  this  spring.  Collected  nearly  fifty  here  this 
afternoon.  Are  especially  abundant  under  boards  along  fences. 
April  22.  Cutworms  very  numerous  under  boards  in  pasture, 
twenty-throe  under  a  single  fence  board.  Collected  two  hundred 
and  fifty  in  three  hours." 

"Carterville,  Williamson  county,  May  10,  1887.  Corn  cutworms 
doing  serious  injury.  All  of  one  species.  [This  proved  to  be  the 
same  as  that  the  most  destructive  the  following  year,  repeatedly 
bred  by  us  to  the  imago  of  Agrotis  morrisoniana,  Riley.]  Ate 
everything  in  one  garden:  beans,  sweet  potatoes,  five  hundred 
strawberry  plants,  onions,  corn,  etc.  Twenty  acres  of  oats  also 
destroyed." 

From  Waynesville,  DeWitt  county,  a  farmer  wrote  me  May  18, 
1887,  that  cutworms  had  cut  off  his  potato  vines,  water-melons, 
and  musk-melons;  and  at  Urbana,  May  31,  we  noticed  cutworms 
yet  working  on  the  corn,  most  of  them  full  grown,  but  occasional 
specimens  much  smaller. 
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Besides  the  species  above  mentioned,  Nephelodes  violans  and 
Agroiia  subgoihica  were  last  year  especially  common  in  Central 
Illinois. 

In  1888  a  chorus  of  complaints  arose  from  every  part  of  the 
State;  first  at  the  south,  where  the  cutworm  hordes  were  often 
mistaken  for  the  army  worm;  and  later  from  Southern  and  North- 
em  Illinois.  Besides  their  unprecedented  numbers,  these  cutworms 
were  remarkable  for  their  indiscriminate  feeding  habits  and  for 
the  long  period  of  their  mischievous  activity.  The  severity  of 
their  attack  upon  potatoes,  especially, — a  plant  not  commonly  con- 
sidered liable  to  injury  by  these  insects, — suggested  for  them  iu 
many  places,  the  common  name  of  the  "potato  cutworm." 

Of  course  several  species  were  concerned  both  years  in  this  at- 
tack, the  dominant  ones  not  being  the  same,  however,  in  the  two. 
In  1887,  the  commonest  were  the  W-marked  cutworm  {Agrotis 
rlnndestina)  and  the  bronzed  cutworm  {Nephelodes  violans);  but 
in  1888  the  clay-backed  cutworm  {AgroUs  morrisoniana)  was  by  far 
the  most  numerous  and  widely  distributed. 

The  well-known  AgroHs  subgoihica  was  also  extremely  numer- 
ous, but  of  much  less  importance  than  the  preceding;  and  in  one 
case  Agrotis  ypsilon  destroyed  several  acres  of  corn. 

The  unexampled  continuance  of  the  outbreak,  reaching,  as  it  did, 
tar  into  June  and  even  into  July.,  was  explained  when  the  life 
history  of  the  most  abundant  species  was  ascertained. 

Taking  up  in  order  those  on  which  notes  have  been  made  deemed 
worthy  of  publication,  1  will  discuss  more  fully  the  injuries  of  th(* 
season  when  treating  of  the  kinds  most  concerned  in  them. 

The  W-marked  Cutworm.* 
{Agroiis  clandestina,  Harris.) 

(Plate  v.,  fig.  1.) 

This  common  species,  not  extraordinarily  abundant  here  in  1888, 
was,  as  already  mentioned,  unusually  common  in  the  central  part 
of  the  State  in  1887. 

DESCRIPTION    OF   LARVA. 

Tlie  current  description  of  this  species  does  not  apply  to  our 
specimens  with  recognizable  closeness,  and  I  add  a  description 
drawn  up  from  four  lots  collected  in  Central  Illinois  in  1887. 
The  species  is  distinctly  marked,  even  to  a  casual  inspection,  by 
four .  rows  of  conspicuous  black  spots,  two  subdorsal,  and  one  upon 
<^ach  side,  having  the  spiracles  at  their  lower  edge.  The  subdorsal 
spots  are  more  or  less  triangular  in  outline  (most  evidently  so  pos- 
teriorly), \^ath  the  apex  forward;  the  lateral  ones  oblique. 

•This  cominoa  name,  sfiven  hy  Riley,  is  h«*re  continued  b«M_-auae  it  liu»  Ween  already  often  u^ed  in 
'■"  '.*iic  iiteratiwe.    The^"W"  marks  are  not  evulent.  h(»wev»'r. 
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The  general  ground  color  is  ashy  finely  specked  and  mottled 
-with  dusky,  sometimes  with  a  greenish  or  yellowish  tinge.  A 
yellow  median  line  margined  with  blackish,  very  distinct  upon  the 
cervical  shield,  fairly  evident  upon  the  anterior  segments, 
especially  the  thoracic,  but  becoming  obsolete  posteriorly.  A  sim- 
ilar subdorsal  line,  upon  which  rest  the  subdorsal  triangular 
black  spots.  These  spots,  limited  to  the  anterior  part  of  each  seg- 
ment, are  wanting  on  the  thoracic  segments,  (rarely  faintly  indi- 
cated on  the  third,)  and  also  on  the  two  posterior  segments, 
although  sometimes  faintly  apparent  on  the  first  of  these.  One  or 
two  of  the  posterior  pairs  rarely  connected  transversely  by  their 
posterior  ends  so  as  to  form  an  irregular  semicircle.  The  oblique 
stigmatal  dashes  are  confined  to  the  same  segments  and  the  same 
part  of  each  segment  as  the  subdorsal  spots.  These  are  some- 
times margined  by  a  dusky  shade,  thus  forming  a  wavy  stigmatal 
band.  The  anal  plate  may  bear  a  square  brownish  patch  (trav- 
ersed by  the  dorsal  line)  between  the  two  yellow  subdorsal  lines 
and  beneath  this  a  triangular  black  area,  with  the  apex  down- 
ward. 

The  head  is  yellow,  much  reticulate  with  brown,  with  two  heavy 
brown  longitudinal  bands  upon  each  side  of  the  middle,  narrowing 
forward  and  embracing  between  them  the  immaculate  triangular 
frontal  area.  Two  much  narrower  and  less  definite  longitudinal 
brown  lines  upon  each  side  of  the  head,  with  the  upper  ocelli 
between  tliem.  Under  side  of  head  with  a  dusky  shade  inclosing 
a  pale  area.     Mouth  parts   pale,  except  the  tips  of  the  mandibles. 

Spiracular  spots  bordered  below  by  yellow  or  flesh-colore<l 
patches,  sometimes  obscured  by  dusky,  occasionally  extended  to 
form  a  substigmatal   line. 

The  species  is  seemingly  single-brooded,  and  matures  early,  most 
of  our  larvae  finishing  their  growth  in  April  and  early  May. 

The  Spotted  Cutworm.  • 
{Agrotis  c-nigrum^  Linn.) 

(Plate  IV.,  flg.  1.) 

This  species  seems  to  be  two-brooded,  as  already  surmised  by 
Coquillet  and  French,  imagos  of  the  first  brood  appearing  in  May 
and  early  in  Jime,  and  those  of  the  second,  late  in  July  and  in 
August.  For  example,  larvae  which  had  hibernated,  found  abun- 
dant in  Urbana  in  April,  1887,  commenced  to  pupate  on  the  23d  of 
that  month,  but  still  occurred  May  6  in  diminished  numbers,  of 
various  sizes,  from  half  an  inch  in  length  to  full  grown. 

An  imago  evidently  of  this  brood  emerged  May  10  from  a  pupa 
obtained  in  Southern  Illinois,  and  another,  from  the  central  part  of 
the  State,  yielded  the  imago  May  29.  Ten  larvae  taken  from 
cabbage  July  16,  1884,  entered  the  earth  for  pupation  July  25> 
and  emerged  as    adults  August  15    to  19.     Another  imago  of   thia 


87 

I 

second  brood  appeared  July  29.  Our  miscellaneous  collections  of 
the  imago  made  by  sugariiJg  and  from  the  electric  light  (where, 
however,  the  species  rarely  appears)  bear  out  the  above  division 
into  two  broods,  a  lapse  occurring  from  June  13  to  August  4, 
after  which  the  moth  was  taken  occasionally  to  September  2.  The 
fall^  brood  of  this  cutworm  does  little,  if  any,  injury,  and  the 
spring  broo<l  may  ordinarily  be  expected  to  cease  its  mischief  by 
about  the  first  of  May. 

Among  the  food  plants  of  the  spotted  cutworm,  we  have  noticed 
Lobelia  and  Helianthus;  and  a  single  specimen  was  seen  in  spring 
to  eat  the  eggs  of  grasshoppers. 


The  Chocolate-striped  Cutworm. 
{AgroUs  bicciTnen,  Guen.) 

(Plate  III.,  fig.  3.) 

This  species    seems    not  usually  destructive  in    Illinois,  but   is- 

here  mentioned  because  of  the  general  similarity  of    its  period  of 

developmetit    and    feeding  habits   to  those  of    the  more  injurious 
species. 

description  of  larva. 

This  is  a  distinctly  striped  cutworm,  of  rather  light  color, 
especially  distinguished  by  the  strongly  marked  dark  stigmatal 
stripe,  the  g^reater  distinctness  of  the  lines  behind,  and  the  round 
black  spots  or  dots  surrounding  the  piliferous  tubercles  upon  the 
posterior  segments.  These  are  commonly,  but  not  invariably,  much 
more  distinct  here  than  in  front.  A  dusky  brown  dorsal  band, 
uniform,  or  with  wavy  margins,  divided  by  a  light  median  line 
(which  is  sometimes  obsolete  before  the  middle)  occupies  the 
area  between  the  two  inner  rows  of  piliferous  spots.  The  dark 
stigmatal  stripe  varies  from  medium  brown  to  dark  chocolate  or 
nearly  black.  It  ends  on  the  11th  segment,  and  on  the  thorax 
usually  becomes  confused  with   the  ground  color. 

The  stigmata  are  commonly  white,  rimmed  with  black.  Sides 
alx)ve  the  stigmatal  band  dusky  flesh-color  or  cream-color,  much 
specked  with  black,  and  divided  by  a  cream-colored  subdorsal 
line  bordered  with  black  or  brown,  the  upper  border  darker  and 
broader  on  the  9th,  10th,  and  11th  segments.  The  inner  row  of 
piliferous  spots  usually  much  the  most  conspicuous,  often  forming  two 
quite  evident  rows  of  small  circular  blotches  extending  the  whole 
length. 

The  substigmatal  area  with  a  rather  distinct  cream-colored  or 
liesh-colored  band  above;  below  greenish  mottled  with  whitish  and 
brownish.  Venter  between  the  prolegs  commonly  plain,  and,  like 
the  latter,  whitish  or  pinkish.  The  remainder  of  under  surface 
like  the  lower  part  of  substigmatal  area.  Jointed  legs  commonly 
pale  brown. 
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Cervical  shield  and  ana]  plate  but  little  darker  than  the  general 
surface,— both  with  the  median  and  subdorsal  white  lines  distinct 
All  the  other  lines  nearly  or  quite  obsolete  on  the  thoracic  seg- 
ments. Head  pale  shining  yellowish  brown,  with  the  two  median 
longitudinal  dark  brown  lines  very  broad  and  distinct,  not  meeting 
at  the  middle.  Another  pair  of  lines  just  above  ocelli,  and  a 
variably  distinct  additional  pair  at  the  lower  edge  of  the  ocellar 
region.  The  remainder  of  the  surface  with  regular  reticulations  of 
brown,  except  the  frontal  triangle,  which  is  plain,  or  sometimes 
blotched  with  brown.    Length  one  and  one  fourth  inchea 

This  cutworm  is  an  early  species,  is  evidently  single-brooded, 
and  hibernates  about  half  grown, — the  greater  part  of  the  brood 
being  nearly  full  grown  in  very  early  seasons  by  April  1,  in 
ordinary  years  by  the  middle  of  that  month.  The  active  life  of 
belated  larva^  was  practically  over  May  7,  at  which  time  prepara- 
tions for  pupation  were  noticed.  Imagos  emerged  from  our  spring 
larvae  from  July  24  to  August  8.  In  the  miscellaneous  collections 
of  the  office  the  moth  has  occurred  August  4,  12,  14,  and  17,  and 
September  2. 

Our  specimens  of  this  cutworm  were  obtained  from  pastures 
and  meadows,  and  bred  on  grass. 

The  Dingy  Cutworm. 
{AgroHs  subgofhica,  Haw.) 

(Plat«IIf.,  fig.  4.) 

This  was  the  most  abundant  cutworm  in  Southern  Illinois  in 
1887;  and,  next  to  7norrisoniana,  the  commonest  and  most  destruc- 
tive throughout  the  State  in  1888.  Its  principal  injuries  were  done 
in  meadows  and  clover  fields,  its  preference  for  clover  being  quite 
decided,  as  shown  both  by  observation  and  by  breeding  experi- 
ments. It  was  observed  also  to  feed  freely  in  the  field  on  straw- 
berries, corn,  wheat,  sweet  potatoes,  and  beans.  Unlike  its  still 
more  abundant  companion  species,  its  principal  injuries  were  soon 
finished,  the  greater  part  of  the  brood  having  oeased  their  depre- 
dations by  the  first  of  June. 

In  our  collections,  well  grown  larvee  occurred  as  early  as  April 
16;  and  by  April  25  a  greater  part  of  a  large  collection  were 
three  fourths  to  full  grown.  Preparations  for  pupation  had  begun 
May  18,  but  a  few  in  both  field  and  laboratory  continued  to  feed 
until  the  9th  of  June,  and  others  were  found  under  e:round,  as 
living  larva),  July  19.  Moths  emerged  in  1887  from  August  19  to 
30.  Some  specimens  less  than  half  an  inch  long  were  found  hiber- 
nating January  24. 

DESCIUPTION   OP   LARVA. 

This  cutworm  is  characterized  by  a  distinct  buffy  gray  dorsal 
area,  mottled  with  dusky  and  marked  with  a  faint  herring-bone 
pattern  of  V-shaped  dusky  shades,  apex  forward,  one  to  each   seg- 
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iDent,  embracing  the  piliferous  tubercles,  the  series  connected  by 
a  median  longitudinal  dusky  line,  or  light  line  bordered  with 
dusky,  darkest  at  the  sutures — that  is  at  the  apex  of  each  V. 

Sides    above    stigmata  dusky,  mottled   with  gray,  darkest  above. 

Substigmatal  band  dusky  mottled  with  gray,  below  this  a 
darker  band,  venter  paler.  .  Anal  plate  dusky,  at  least  at  center; 
cervical  shield  shining,  dusky;  each  with  a  lighter  median  line. 
Piliferous  spots  shining  black  or  dark  brown,  those  just  behind 
the  spiracles  very  prominent  and  large;  anterior  spiracles  in  a 
large  coriaceous  brown  patch. 

Head  sometimes  nearly  uniform  dark  brown,  usually  whitish, 
shining,  with  a  dark  brown  band  each  side  of  the  middle,  and 
dark  brown  lines  and  blotches  near  the  ocelli,  the  remaining  space 
reticulate  with  brown.  Olypeus  with  a  median  brown  band,  an- 
tennal  joints  one,  two,  and  three,  white,  black,  and  brown,  respec- 
tively. Legs  tinged  with  smoky  brown  on  the  outer  sides.  Spira- 
cles black. 

Length  1.25  inches;  width  of  head  4  mm;  widest  part  of  body 
6  mm. 

The  Western    Stbiped  Cutworm. 

{Agrotis  her  His,  Gr.) 

This  species  I  mention  merely  to  record  the  fact  that  it  was 
found  September  5  feeding  in  the  field  on  leaves  of  white  clover 
and  water-melon,  and  that  larvae  afterwards  bred  were  still  feeding 
June  2(>,  July  7,  and  August  3,  but  had  transformed  to  the  imago 
September  21;  while  another  example  found  on  clover  roots  be- 
neath 'the  surface  May  20  was  still  in  the  larval  state  June  11, 

The  Clay-backed  Cutworm. 
{Agrotis   morrisoniana,  Riley.*) 
{Agrotis   gladiaria,  Morrison.) 

(Plate  v.,  flp:.  2.) 

This,  as  already  remarked,  the  most  abundant  and  by  far 
the  most  destructive  cutworm  of  Illinois  in  18S7,  was  bred  by 
Riley  in  1874  (see  foot  note  below),  but  described  bv  him  only 
as  an  adult,  and  without  record  of  its  life  history  or  food  or  feed- 
ing habits. 


•The  upeclee  as  above  named,  not  distluguiahable  by  the  publiuhod  descriptions,  are  connldered 
Identical  by  Riley,  as  he  Informs  nieby  letter,  January  2»},  1889.    Thepvnonyniiciil  history  is  peculiar. 


jiorriBon  UToc.  Boston  »oc.  iNat.  llist.  xvll,  lSi5,  p.  :il4)  aa 'Vi.  r/iorriHOh/dna,  itlloy,"  wiih  the 
remark  that  It  *'will  be  described  at  length  by  Prof.  Klh'y,  who  ban  bred  it  for  aevenil  ye.'irs  jind  la 
acquainted  with  ita  larval  and  pupal  etrtt^eH."  This  second  description  also  came  under  (iroto's  con- 
(Ifmnatlon,  above,  for  "inadequacy.''  The  first  of  these  descriptions  occupit's  four  lines  of  text  and 
theeacond  ftve. 

Riley's  promised  desctlptlon  appears  on  a  later  paso  (286)  of  the  snmo  volume  aa  Morrison's 
««ond,  abore  mentioned,  and  agrees  moderately  well  with  our  bred  specimens,— one  of  which  haa 
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HABITS   AND     LIFE    HISTOKY. 

It  came  first  to  my  own  notice  in  May,  1884,  among  a  small  lot 
of  corn  cutworms  from  Henry  county,  Illinois;  but  the  larva  did 
not  again  attract  our  attention  until  May  lOj  1887,*  when  it  was 
discovered  in  Southern  Illinois  making  a  serious  attack  on  corn 
in  Williamson  county,  and  infesting  oats  near  Carbondale.  May 
25  it  was  also  noticed  in  corn  fields,  with  A.  saucia,  near  Cham- 
paign. 

In  1888  the  species  was  first  heard  from  in  Edwards  couuty, 
April  22,  as  a  "clover  cutworm  previously  unknown," — the  speci- 
mens sent  us  being  largely  full  grown  (1.1  inch  long).  In  a  let- 
ter accompanying  these  larvie  Mr.  A.  J.  McNeely  wrote:  "They 
begin  at  the  top  of  the  clover  and  work  downward  to  the  bottom 
branches.  About  noon  they  collect  around  the  roots,  where  I  have 
found  as  many  as  fifteen  about  one  plant." 

April  27  I  found  the  clover  field  near  Albion  from  which  these 
cutworms  were  taken,  very  largely  laid  bare,  the  whole  plant  being 
eaten  away  to  the  roots.  The  larvae  were  full  grown,  everywhere  abun- 
dant, and  making  their  way  to  a  field  of  young  clover  adjacent 
No  evidence  was  seen  of  disease  or  extensive  parasitism. 

The  same  larva  was  also  found  in  large  numbers  on  the  Uni- 
versity grounds  at  Urbana  late  in  April  and  early  in  May,  feed- 
ing at  first  especially  on  clover,  denuding  patches  in  meadows,  and 
pickim?  tlie  clover  out  from  among  the  blue  grass.  May  7  these 
cutworms  were  brought  in  from  oats  fields  on  the  University  farm, 
and  May  21  a  large  collection  of  them,  ranging  from  one  half  to 
full  grown,  was  made  from  grass  lands,  freshly  plowed,  on  this 
farm.  May  29  imnumse  numbers  of  them  were  found  at  Urbana 
in  a  little-used  roadway  adjoining  a  meadow  (from  which  they 
had  evidently  emerged),  nearly  all  full  grown  and  preparing  for 
pupation.  The  earth  in  the  lane  was  honey-combed  everywhere 
with  holes  half  an  inch  to  an  inch  in  depth.  Thirty-eight  speci- 
mens were  unearthed  here  from  a  square  foot  of  ground.  A  heavy 
rain  having  driven  them  from  the  earth,  vast  numbers  bf  them 
were  exposed  on  the  surface,  semi-torpid,  as  if  affected  by  disease. 

l)een  identifl<*fl  for  me  by  Hr.  Johu  B.  Smith.  It  is^  there  compAred  with  subgofhU/t  an^  with  the 
Enropean  ipstiginlh,  of  which  latter  8p<»ciefl  Rlloy  think«  it  may  be  a  variety  merely.  Hie  descrip- 
tion was  drawn  up  from  two  mrtl(?M  and  six  feraaleB,  all  bred  from  larrie,  but  no  notee  on  the  Mte 
history  are  given. 

Morrifon  uu'ain  describes  the  njiecies  at  nome  length  (Proc.  Phil.  Acad.  Sci.  187B  [printed  April 
27],  p.  59)  }u«  fj/d'/idriny  Morripon  citing' his  orij[;inal  deecrlption— the  first  here  given— and  comparinj 
with  r<'f<iiaia/iM.    U'm  specimens  were  captured  in  Canada,  in  May,  and  July  9. 

The  species  is  next  mentioned  by  Grote  Hoc.  cit.,i).  UiQ\  under  both  the  above  names  (Morrison'j 
second  description  only,  being  cited  for  fjlinliarin).  Orote  notices  the  aimilarlty  of  the  forms,  ^''» 
finds  hi.^  pupnosed  .•specimens  of  (//adiana  smaller  than  types  of  morrisoniana.  On  page  IWof  ih» 
same  paper,  ne  exprei»!*eri  the  opinion  that  the  original  morrinonlana  of  Morrieon  Is  a  synonym  "I 
f//ofliarfxt.  Finally,  in  hin  new  Check  List  of  North  American  Moths  (1882),  p.  36,  both  naraw. 
morriH'nuana^  Riley,  and  f/fadiaj'ta,  Morrison,  are  entered  as  of  distinct  species. 

•The  destructive  abundance  of  the  larva  in  I8h7  and  1888  was  foreshadowed  by  the  occurrence »t 
the  electric  light  of  immense  numbers  of  the  imago  in  September,  1886,  oar  collectionw  of  the  ev*«- 
ing  of  the  2-ttn,  especially,  yielding  unexampled  quantities  of  the  specied. 
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At  Savoy,  iii  Champaign  county,  they  were  found  June  1 
moving  from  grass  into  corn,  and  completely  devouring  the  latter 
as  they  went,  their  mocie  of  attack  being  much  like  that  of  the 
army  worm.  The  area  then  invaded  was  about  forty  rods  long 
i)y  twenty  wide.  One  hundred  and  twenty  worms  were  counted 
about  a  single  hill,  and  during  a  warm  rain  the  ground  was  nearly 
covered  by  them.  The  mode  of  feeding  was  here  seen  to  be  dif- 
ferent from  that  of  the  cutworms  generally,  the  corn  leaf  being 
seized  by  the  pendent  tip,  drawn  down,  and  eaten  from  tip  to  base. 
These  larvae  were  nearly  all  full  grown,  but  a  few  remained  not 
more  than  a  thinl  the  size  of  the  largest.  In  gardens  they  were 
hi  this  time  especially  destructive  to  sweet  potatoes.  Evidences  of 
(lisease  were  here  apparent,  many  cutworms  being  pale  and  limp, 
and  others  shriveled  and  blackened. 

June  3,  they  were  still  active  in  Champaign  county  in  corn  fields, 
nhont  foui*  acres  of  one  field  near  Philo  having  been  lately  de- 
stroyed by  larva?  which  were  mostly  full  grown,  some  here  having 
already  shortened  for  pupation,  but  others  being  not  more* than 
half  size*. 

June  10,  they  were  still  rarely  seen  in  potato  fields,  cutting  off 
the  plants  at  the  base,  but  in  corn  their  work  seemed  to  be  at 
HD  end. 

June  12,  they  were  still  abundant  and  destructive  in  beans  on 
the  experimental  farm  at  Urbana. 

June  18,  their  earthen  cells  were  found  one  to  three  inches  be- 
low the  surface  in  clover  fields  previously  denuded. 

In  the  breeding  cages,  specimens  from  Southern  Illinois  received 
April  23  and  28,  about  full  grown  when  taken,  reared  on  clover 
(which  they  selected  from  a  sod  of  clover  and  blue  grass  mixed), 
were  full  grown  May  18.  June  9  a  few  were  still  feeding,  al- 
though nearly  all  had  entered  the  earth  and  shortened  up  for 
pupation. 

June  17,  only  shortened  larvje  were  found  in  the  cells  examined, 
as  again  August  6;  but  September  23  the  first  imagos  appeared. 
September  27  many  more  were  out,  and  numerous  eggs  were  found' 
on  the  dead  leaves  and  sterns  of  clover  in  the  breeding  cage. 
October  4,  several  others  had  emerged,  and  still  a  few  more  by 
October  13.  Our  miscellaneous  electric  light  collections  yielded 
the  imago  of  this  species  from  September  15,  1886,  to  September 
24;  and  again  from  September  12,  1887,  to  September  20  and  21,. 
at  which  time  collections  ceased.  At  the  latter  dates  they  were 
seemingly  increasing  in  abundance.t 

*U  WW  iheir  babit  io  corn  flelds  to  iiiiike  a  sliori  burrow,  usually  openino:  at  the  base  of  a  stalk, 
tne  terminal  portions  of  whose  leaves  would  commonly  be  found  eaten  away. 

tAjjrlroltaral  corref>pondents  reported  to  th^  Slate  I>i»partmeiit  of  A^Tlculture  and  to  the 
•ParmpTa'  Review"  ot  Chicago,  that  c.itworma  (wliose  habits  make  it  likely  that  reference  waa  hud 
cSiiefly  to  ihla  ypecles)  occurred  in  destructive  numbers  In  WillianiBon,  Wayne,  and  Jackson  counties 
11  May;  and  in  Brown,  Cass,  Christian,  t'olen,  Douulan,  Ford,  Franklin,  Grundy,  Iroquois,  Jasper,  Jef- 
|»»rson,  Johnson.  Lawrence,  Matron,  Macoupin,  Muclison,  Marion,  Menard,  Morgan,  Moultrie,  Schny- 
w,  Sa)tt,  Si.  Clair,  Shelby,  Tazewell,  Vermilion,  Wabash,  Washington,  and  Wayne  counties  fn 
Y'^fj— the  damage  commonly  being  {jo  clover  and  ^^vmb,  or  to  com  foTiowlng  these  crops.  Tn  July 
jlmlJar  reports  came  in  from  the  northern  counties  of  DuPage,  Winnebago,  and  DeWitt.  and  alhi> 
'rorn  Richland  coimtv  southward. 
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From  the  above  it  is  evident  that  while  clover  and  corn  are 
perhaps  the  favorite  food  of  this  "cutworm,"  it  is  rather  indis- 
criminate in  its  feeding  habits,  certainly  eating  also  oats,  Irish 
potatoes,  sweet  potatoes,  and  beans.  It  attacks  its  food  plant  more 
like  an  army  worm  than  a  cutworm,  and  while  it  shows  no  tendency 
to  move  in  hordes  like  that  species,  in  a  definite  direction,  it  may 
spread  regularly  outward  from  a  center  of  greatest  abundance. 

Most  or  all  of  the  eggs  are  evidently  laid  in  early  fall,  chiefly 
in  clover  meadows.  The  larvse  pass  the  winter  nearly  full  grown, 
as  a  rule,  and  have  in  spring  an  unusually  long  period  of  destruc- 
tive activity,  extending  from  about  the  middle  of  April  to  the  first 
of  June,  or  a  little  beyond,  preparations  for  pupation  beginning 
not  much  before  the  last  of  May.  The  period  of  dormant  larvd 
life  in  the  earth  is  also  long,  the  imagos  emerging  from  the  middle 
of  September,  to  about  the  middle  of  October. 

Description  of  Labva. 

Afi  extremely  variable  species,  but  still  easily  recognized  by  the 
absence  of  bright  or  conspicuous  markings,  and  by  the  broad  gray- 
ish,  yellowish,  or  reddish  dorsal  band  of  lighter  tint  than  the  rest 
of  the  body. 

General  color  dingy  greenish  gray,  or  dusky  greenish,  varying 
to  dark  brown,  dorsal  space  varying  from  reddish  brown  to  straw 
color,  creamy  white,  or  grayish  white, — under  a  lens,  dusky,  finely 
mottled  with  yellowish  or  grayish.  A  more  or  less  conspicuous 
white  median  dorsal  line,  bordered  by  a  dusky  shade  which  often 
becomes  a  definite  dark  line.  Sometimes  the  median  white  line  is 
much  interrupted  or  obsolete,  and  the  dorsal  space  is  rarely  a  uni- 
form brown  with  lighter  mottlings. 

Subdorsal  space  with  two  irregular  whitish  lines  (sometimes 
much  broken),  the  upper  nearer  to  the  dorsal  space  than  to  the 
other  lateral  line.  Area  between  these  lines  sometimes  a  little 
lighter  than  that  above  or  below.  A  substigmatal  whitish  line, 
sometimes  obsolete;  venter  slightly  greenish,  generally  lighter  than 
sides,  but  sometimes  neutral  gray  or  not  different  from  lateral 
areas. 

Spiracles  black;  piliferous  tubercles  rather  small,  bearing  short 
and  inconspicuous  hairs.  The  inner  dorsal  row  of  tubercles  ver\' 
small  (especially  on  posterior  segments),  well  within  the  dorsal 
band,  the  outer  dorsal  row  just  at  its  margin;  the  upper  lateral 
row  a  little  below  the  lower  lateral  whiti^  line;  the'lower  lateral, 
larger  and  behind  spiracles.  Another  row  of  tubercles  at  some 
distance  below  spiracles. 

Head  rugosely  punctate,  yellowish  brown,  much  reticulate  with 
dusky,  reticulations  thickening  each  side  to  form  curved  blackisL 
bands,  approaching  each  other  in  the  middle  and  diverging  and 
narrowing  to  base  of  the  mandibles.  Side  of  head  sometimes  also 
with  a  longitudinal  dusky  streak  and  a  dark  ocular  patch;  frontal 
triangle  dusky    or   yellowish,  conspicuously    rugose,  front  of   head 
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adjacent  irregularly  rugose;  clypeus  varying  from  yellowish  to 
brown,  with  evident  vertical  rugosities,  this  and  the  labrum 
usually  paler  than  adjacent  parts.  Antennae  white  at  base,  darker 
towards  tip.  Cervical  shield  and  anal  plate  brown  to  black,  with 
the  usual  three  pale  lines,—  the  lateral  ones  often  becoming  broad, 
pale  patches. 

Parasites. 

The  only  evidences  of  parasitism  of  this  species  which  came  to 
our  notice  were  presented  by  two  lots  of  larvse,  one  obtained  at 
the  University  June  12,  among  which,  in  the  breeding  cage,  was 
presently  seen  a  mass  of  parasitic  cocoons,  which  yielded,  June  19, 
a  very  small  species  of  Meteorus  seemingly  undescribed.  From  a 
single  cutworm  of  the  other  lot,  which  had  apparently  shortened 
up  for  pupation,  several  examples  of  the  same  parasite  emerged 
July  1,  the  larva  being  at  this  time  dead  upon  the  surface. 


The  Greasy  Cutworm. 
{Agrotis  ypsilon,  Rotfc ) 

(Plate  IV.,  fig.  2.) 

This  species  is  mentioned  here  only  to  record  the  fact  that  in 
this  latitude  it  was  still  actively  at  work  in  corn  fields  June  3  of 
last  year.  Most  of  the  specimens  were,  however,  full  grown,  and 
some  shortening  up  for  pupation,  although  others  were  scarcely 
more  than  half  grown.  An  examination  of  our  breeding  cage 
showed  pupae  in  the  earth  on  the  17th  June,  and  several  imagos 
bad  emerged  by  the  24th.  Most  of  the  larvse  of  this  rearing,  how- 
ever, were  parasitized  by  Tachina  and  Braconidse. 

The  Variegated  Cutworm. 

{Agrotta  saucia,  Huebn.) 

Although  the  relatively  early  development  of  this  cutworm  makes 
it  probable  that  it  is  a  two-brooded  species,  I  do  not  know  that 
examples  of  a  second  generation  have  been  taken  in  any  stage. 
According  to  Riley's  notes,  made  at  St.  Louis,  it  seems  to  hiber- 
nate most  commonly  as  pupa  or  imago,  its  eggs  having  been  re- 
I>eatedly  taken  in  April;  but  the  occurrence  of  a  full  grown  cut- 
worm of  this  species  in  the  grass  near  my  office  in  January,  1888, 
shows  that  it  sometimes  passes  the  winter  in  the  larval  stage. 

The  caterpillars  of  the  spring  brood  may  feed  in  this  latitude 
until  the  first  of  June,  sometimes  pupating,  however,  by  the  mid- 
dle of  May,  and  sometimes  not  entering  the  earth  until  the  mid- 
dle of  the  following  month.  The  imagos  in  our  breeding  cages 
Iwgan    to  emerge    June  14,  1888,  but   the    moth    did  not    become 
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abundant  abroad  until  about  the  27tli  of  that  montk  May  15  the 
larva  was  noticed  eating  tomatoes  in  gardens  in  Southern  Illinois, 
and  June  1  it  was  feeding  freely  upon  sweet  potatoes  in  Cham- 
paign. 

A  fuller  description  than  has  been  hitherto  published  will  be 
useful  for  the  precise  identification  of  the  larva. 

DESCRIPTION   OF   LARVA. 

This  cutworm  may  be  most  easily  recognized  by  the  sooty  brown 
color  finely  mottled  with  gray,  the  back  slightly  darker  than  the 
sides,  with  a  small  yellow  spot  on  the  middle  of  eacn  of  several 
central  segments,  and  a  dark  patch  on  the  segment  before  the 
last.  These  median  yellow  spots  are  in  an  interrupted  or  contin- 
uous yellowish  or  grayish  line,  and  in  front  of  each  is  a  sooty 
blotch,  diWdod  by  the  median  line. 

An  interrupted  pale  yellow  subdorsal  line,  bordered  above  by  an 
interrupted  sooty  line.  A  wavy,  sooty-brown,  crenate  stiKmatal 
line,  narrowed  at  the  middle  of  each  segment  by  a  lighter  exten- 
sion from  the  space  above,  terminating  in  a  pale  spot  just  behind 
tlie  stigmata.  A  conspicuous  yellow  substigmatal  stripe,  repand 
above,  mottled  with  red  along  upper  edge,  shading  below  into 
colors  of  venter,  which  are  greenish  dusky  mottled  with  yellowish 
gray.  Surface  smooth,  opaque,  with  a  few  very  short  hairs;  pilif- 
erous  spots  inconspicuous.  Stigmata  black,  not  prominent-  Head 
reddisli  yellow,  with  rufous  reticulations,  a  darker  line  curvinc; 
over  the  ocelli.  Triangular  front  bordered  each  side  by  a  broad 
black  line  contiguous  at  middle,  thence  less  distinct  and  black 
and  curving  outwardly  to  back  of  head.  Cervical  shield  not  dif- 
fejentiatod.  On  segment  10  the  sooty  dorsal  spots  form  an  indis- 
tinct W,  less  distinctly  traceable  on  the  other  segments.  On  segment 
11  they  are  fused  into  a  transverse  pentai^onal  spot,  whose  posterior 
border  is  very  distinct,  the  space  behind,  and  on  segment  12  to  the 
anal  plate,  being  pale  yellow  with  nifous  reticulations,  except  for 
a  narrow  blackish  W  on  segment  12.  Anal  plate  with  obscure 
dorsal  and  subdorsal  lines.  Prolegs  shining  brownish,  dusky  at 
base. 

The  Pink-backed  Cutworm. 

(Mamrstvd  medilata,  Gr.) 

(Plate  IV.,  fig.  4.) 

Occasionally,  among  the  more  abundant  species  of  the  last  two 
years,  occurred  a  cutworm  readily  recognized  by  its  usually  ob- 
scure and  dusky  color,  overlaid  with  a  pinkish  or  orange  tint  upon 
the  back,  and  sometimes  also  upon  the  lower  part  of  the  sides. 
It  was  found  from  February  28  to  May  22  in  meadows  and  grass 
lands  lately  plowed.  Specimens  collected  at  the  latter  date  had 
entered    the   earth    July   11,  and    comj:)leted   their    transformation 
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somewhere  between  August  1  and  September  10,  at  which  latter 
dat^  several  moths  were  taken  from  the  breeding  cage.  During 
the  spring  of  '89  this  cutworm  has  proved  to  be  a  fairly  abundant 
species,  collected  at  many  dates  from  the  last  o£  February  to  April 
2l»,  varying  from  very  small  to  about  half  grown  at  the  time  first 
mentioned,  and  about  an  inch  in  length  the  20th  of  April 

DESCRIPTION   OF   LAKVA. 

A  dark  cutworm,  with  the  back  pinkish  or  orange  overlaid  with 
dusky,  deepening  at  the  middle  to  a  monilifoim  dark  band,  most 
distinct  posteriorly. 

Ground  color  of  the  doreal  area  pinkish  gray,  or  obscure  orange 
gray,  brightest  i>osteriorly,  minutely  mottled  everywhere  with 
bro^vn  and  black.  A  broad,  blackish  median  band  composed  of 
rhomboidal  blotches,  one  for  each  segment,  the  series  connected 
by  their  narrow  ends.  These  blotches  break  up  towards  the  front 
into  irregular  mottlings, .  or  form  a  diffuse  darkish  shade,  still  re- 
taining, however,  the  appearance  of  lozenge-shaped  patches.  Very 
oljscure  median  pale  line,  much  interrupted,  but  commonly  dis- 
tinct at  the  incisures— most  so  on  the  thoracic  segments.  Dorsal 
area  brightening  at  the  margins  into  a  scarcely  distinct  subdorsal 
line,  clearly  separate  only  on  the  thoracic  segments,  and  below 
this  a  black  band  broken  at  the  incisiires,  forming  a  series  of 
lunate  or  triangular  blotches,  widest  above.  These  become  con- 
tinuous on  the  thoracic  segments  so  as  to  form  a  dusky  brown 
band  reaching  from  the  subdorsal  area  to  the  spiracles.  No  spi- 
racular  markings,  but  sides  finely  mottled  with  gray  and  brown 
much  lighter  than  the  back  and  becoming  still  paler  beneath. 
Piliferous  tubercles  inconspicuous  except  at  the  sides,  where  those 
adjacent  to  the  spiracles,  above,  behind,  and  below,  are  of  moder- 
ate size.     Hairs  short,  small. 

Prologs  pale  gray,  each  with  a  shining  black  blotch  on  the  outer 
surface.  Thoracic  legs  dark.  Cervical  shield  very  smooth  and 
shining,  quite  dark,  with*  the  usual  three  longitudinal  stripes, 
pinkish  in  color,  the  lateral  ones  much  wider  than  the  median. 
Head  nearly  black.  Antenna^  flesh-colored  at  base,  ringed  in  black 
beyond.  Anal  shield  scarcely  diilerent  from  the  preceding  seg- 
ment exteriorly.  Tnie  legs  pale  brown,  piliferous  spots  at  base 
large,  shining  dusky.     Antennje   pale. 

The  Bristly  Cutworm. 
(Manirstni  rcuiijcra,  Rteph.) 

(IMatr  v.,  fljr.  3.) 

This  cutworm,  reported  by  Ililey  as  an  August  species  in  gar- 
dens in  Northern  Illinois,  transforming  in  fall,  is  also  a  si)ring 
cutworm  not  uncommon  in  i)astuie  lands.  Ninnerous  larva*,  nearly 
full  grown,  taken  at  Cham})aigii  April  'z5,  1S88,  yielded  the  imago 
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by  June  18.  The  m?M?h  is  attracted  by  the  electric  light,  Euid  oc- 
curred in  lar^e  numbers  August  17,  1886,  and  again  on  the  19th, 
20th,  21st,  and  23d  (at  this  last  date  numerous),  and  continuotisly 
thereafter  until  September  23,  after  which  time  it  was  not  col- 
lected. The  following  spring  it  commenced  to  appear  at  the  elec- 
tric light  on  the  19th  May,  aud  by  the  23d  was  very  abundant, 
continuing  extremely  common  until  June  3.  The  6th  and  7tli 
June  several  moths  were  taken,  and  additional  examples  later,— ^ 
from  three  to  eight  at  a  time,  until  the  18th  of  that  month,  after 
which  only  a  single  specimen  occurred— captured  July  14.  It  is 
thus  clearly  a  two-brooded  species,  with  a  short  spring  interval  of 
mischievous  activity,  its  damage  ceasing  practically  by  the  first  of 
May. 

DESCRIPTION   OF  LARVA. 

A  pale,  much-striped  cutworm,  marked  by  an  especially  distinct 
lateral  black  stripe,  and  unusually  stout,  conspicuous  black  or 
yellowish  bristles.  General  color  yellowish  gray,  darkened  by 
minute  granulations.  A  pale  dusky  stigmatal  band,  bordered  with 
darker,  and  above  this  (with  a  nne  Avhite  line  intervening)  a 
prominent  darker  band  less  distinct  on  the  thorax;  then,  next 
above,  a  brownish  or  reddish  subdorsal  band,  bordered  with  white, 
most  conspicuous  on  the  thoracic  segments.  Dorsal  space  gray, 
with  a  broad  moniliform  dusky  shade  contained  between  the  inner 
piliferous  tubercles,  this  traversed  by  a  rather  broad  continuous 
median  white  line.  Substigmatal  band  mottled,  cream  color,  paler 
than  stigmatal,  and  lighter  also  than  the  dusky  venter.  Prolegs 
with  a  brown  patch  outside  of  bases,  and  jointed  legs  similarly 
colored.     Cervical  shield  not  well  marked. 

Head  opaque,  with  black  granulations,  darker  than  usual,  very 
hairy,  with  the  usual  curved  frontal  black  bands  and  darker  retic- 
ulations on  the  sides.  Antennal  joints  one,  two,  and  three,  white, 
black,  and  brown,  respectively. 

This  larva  attains  a  length  of  one  in(!h. 

Described  from  ten  specimens. 

The  Glassy  Cutworm. 
{Hadena  devasiairixy  Boisd.) 

(Plate  IV.,  fig.  3.J 

This  is  clearly  a  single-brooded  species  of  rather  long-continued 
larval  life.  The  eggs  are  laid,  and  probably  also  hatched,  in 
autumn,  the  species  wintering  in  meadows  and  pastures  as  a  young 
larva.  Examples  obtained  May  29,  in  Peoria  county,  where  they 
were  reported  as  very  destructive  to  corn,  were  still  feeding  July 
7,  but  pupated  between  July  15  and  August  3.  The  imagos  had 
emerged  and  died  by  September  21.  A  single  pupa  taken  from 
blue  grass  and  timothy  pastures    August   13,  emerged  as  an  adult 
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on  the  25th  of  that  month.  The  dates  of  capture  of  a  large  col- 
lection obtained  by  miscellaneous  work  during  two  snccessive  years 
in  Central  Illinois,  ranged  from  July  13  to  August  24. 

The  Yellow-headed  Cdtwob^i.    ' 

(Hadena  arctica,  Boisd.) 

This  is  likewise  apparently  a  single-brooded  species,  occasionally 
very  injurious  to  corn,  still  destructive,  according  to  our  observa- 
tions, the  last  of  May,  at  which  time,  however,  many  of  the 
larvae  are  full  grown.  •  We  have  collected  the  imago  at  Champaign 
in  the  middle  of  July. 

The  larva  is  grayish  white  (often  with  a  smoky  tinge),  with 
transluscent  skin,  easily  showing  the  tracheae,  the  movements  of 
the  hearty  and  the  tubular  Malpighian  bodies  within.  The  head 
is  bright  reddish  brown  or  bay,  darker  than  the  cervical  shield, 
which  18  a  pale,  dirty  yellowish  brown.  Mouth  parts  yellow;  jointed 
legs  yellow,  darker  at  tips. 
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THE  BURROWING  WEB  WORM. 

{Pscudanaphora  arcanelUi,  Clem.) 
Order  Lepidopteka.     Family  Tineid.e. 

(IMttte  VI.,flg8.  2,  8,  5.) 

In  recently  plowed  sod  I  found  March  28,  1886,  a  peculiar  cater- 
pillar about  aai  inch  long,  of  a  soft,  indefinite,  velvety  gray  color, 
darkening  forward,  conspicuously  marked  with  several  larue. 
irregular,  shining  w^hite  areas  in  the  thoracic  region,  the  head ani 
cervical  shield  being  black.  Single  examples  were  occasionaliy 
collected  afterwards,  either  free  or  in  small  masses  of  herbage 
webbed  together  and  connected  with  a  tubular  burrow  in  tli^^ 
ground.  Several  attempts  made  in  188G  and  1887  to  breed  tbi> 
species  failed,  and  the  name  remained  unknown  to  us  until  suc- 
cessful exi)eriments  in  1888  yielded  the  thick-bodied  purpli?li 
brown  moth  above  mentioned.  As  far  as  our  own  observations 
go,  this  web  worm,  although  occurring  frequently  among  the  cereiil 
cn>ps,  would  scarcely  deserve  attention  as  an  agricultural  insect; 
but  the  following  letter,  written  May  27,^  1887,  by  Mr.  J,  JI. 
Leightou,  of  Manchester,  Scott  county,  Illinois, — accompanied  ^ 
it  was  by  several  of  the  web  worms, — shows  the  species  to  I"' 
capable  of  considerable  injury  to  corn: 

**I  send  you  by  to-day's  mail  an  assortment  of  grubs  which  art 
doing  a  great  deal  of  mischief  in  this  locality.  They  are  entirely 
different  from  those  we  had  some  years  ago,  but  fully  as  destnio 
tiv(».  to  corn;  so  far,  however,  they  have  not  damaged  the  gras-^ 
Th«nr  ravages  are  confined  entirely  to  sod  land,  anil  they  onl} 
wn)rk  on  the  dry  portions  of  that,  confining  themselves  to  tb 
.lii<;hest  part  of  the  field.  They  were  first  noticed  about  ten  day? 
ago,  when  the  corn  was  twelve  to  eighteen  inches  high  and  groff- 
iug  rapidly,  and  in  that  time  they  have  entirely  destroyed  a  great 
deal  of  it.  The  question  that  the  farmers  feel  most  interested  ii- 
is,  How  long  will  they  continue  to  work?" 

The  literature  of  this  species  is  i^uroly  technical,  no  obsen'B- 
tions  on  it,  of  economic  interest,  lia\nng  been  reported. 

The  life  history  of  a  single  related  species,  Anajphora  agroh- 
'praneUd,  having  similar  burrowing  habits,  was  given  by  Wif 
Mvirtfeldt  in  187G;*  but  otherwise  I  am  not  aware  of  any  biologic- 
al observations  on  any  of  our  American  species. 

•Can.  Eut.,  vol.  viil,  p.  185. 
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DESCKIPTION. 

iv^rra.— A  slender  caterpillar  from  li  to  1\  inches  in  length. 
General  color  a  soft  dusky  gray,  with  a  peculiar  silky  look,  dark- 
en iiig  forward  to  the  head  and  first  thoracic  segment,  which  are 
sliininor  black.  Distinguished  especially  by  large,  irregular,  shin- 
ing white  or  dusky  areas  on  the  thorax. 

Body  slender,  a  little  widest  in  front.  Head  but  little  narrower 
tliau  first  thoracic  segment;  shining,  irregularly  transversely  rugose^ 
njost  so  on  the  frontal  area;  anterior  part  of  frontal  triangle  with 
a  conspicuous  semicircular  groove  opening  forward;  head  with  the 
n^ual  Y-shaped  mark;  outside  of  the  arms  of  this  a  parallel  groove 
<^ii  each  side,  forming  a  V,  open  posteriorly,  the  anterior  ends  of 
tiier>e  grooves  curving  inward  to  the  ends  of  the  clypeus.  The 
Intter  pale  and  soft;  labrum  brown,  base  paler,  highly  protractile, 
l>t  cause  of  the  flexibility  of  the  clypeus.  Labium  membranous, 
n- tractile,  with  a  very  long,  median,  spine-like  spinneret,  and  two 
s'<nder  palpi,  three-jointed,  the  first  joint  a  thick  truncate  cone. 
the  second  slender,  cylindrical,  the  third  minute,  about  one  third 
a>s  long  as  the  second,  with  a  very  long  tapering  spine-like  hair  at 
the  tip.  Maxillse  thick,  fleshy;  palpus  two-jointed,  inner  lobe  with 
live  or  six  slender  peec-like  teeth  distributed  upon  its  fleshy 
surface. 

Surface  of  the  head  with  scattered  long  hairs.  Antennae  extraor- 
•linarily  long  and  slender  when  protruded,  but  remarkably  pro- 
tractile, the  first  joint  being  white  and  membranous,  and  about  as 
l'»D<,'  as  the  third,  which  may  be  wholly  retracted  within  it. 
Mandibles  nearly  black,  blunt;  lower  mouth  parts  pale,  except  the 
labium  and  the  distal  portions  of  the  maxilLe,  wdiich  are  darker. 
OL-elli  six,  in  an  irregular  curve  opening  backward  immediately 
h  hind  the  base  of  the  mandible. 

First  segment  shining  black,  with  obscure  irregular  transverse 
I'l^osities,  front  mf^gm  brown;  posterior  lateral  angles  with  a 
lar^e  oblique  black  spiracle.  Second  segment  chietiy  shining 
wiiite,  \\ith  three  V-shaped  markings  of  the  ground  color, — one 
median,  opening  backward,  and  two  lateral,  opening  to  the  front. 
Suture  lx»tween  second  and  third  segments,  as  well  as  anterior 
margin  of  the  third,  also  shining  white,  with  a  large  circular  white 
area  on  each  side  of  the  middle  line.  Sides  of  this  segment  with 
a  large  shining  white  patch,  bifid  posteriorly  by  a  process  of  the 
ground  color.  Bemaining  segments  from  the  fourth  to  the  eleventh 
^Mth  four  dorsal,  silvery,  shining  piliferous  spaces,  wuthin  which 
the  hair  springs  from  a  minute  black  point,  these  spaces  gradually 
(li finishing  in  size  from  before  backward.  On  the  sides  of  these 
st'jrments  two  rows  of  similar  shining  spots,  one  above  the 
s^ti<^'mata,  the  other  below;  the  former  compostMl  of  one  spot  to 
each  segment  above  and  behind  th(»  spiracle;  the  latter  of  two 
^uch  spots  below  the  spiracle,  one  before  and  one  behind.  From 
the  sixth  to  the  ninth  segment  a  small  black  pit  behind  and  be- 
low   the    shining    piliferous    area    of    the    upper    row,    forming  a 
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triangle  with  this  and  the  spiracle.  Spiracles  black,  with  pale 
centers,  nine  in  number,  the  last  larger  than  those  prei^ing. 
Anal  shield  black,  bristly,  the  segment  preceding  with  a  ring  of 
shining  piliferons  spots,  and  two  additional  spots  in  front.  These 
last  two  segments  darker  than  those  preceding.  Anal  plate  rugose; 
cervical  shield  with  a  fine  median  longitudinal  white  line. 

Under  surface  a  little  lighter  than  the  upper;  first,  second, 
seventh,  and  eighth  segments  with  large  shining  piliferous  spaces 
below,  arranged  in  an  irregular  transverse  row.  Jointed  legs  dark 
without,  more  or  less  blackened  at  base;  prolegs  thick  and  large, 
their  tips  unicolorous,  set  with  a  fine  shagreen  of  minute  recurved 
hooks  in  addition  to  the  large  central  series. 

Imago, — A  thick-bodied,  heavily  tufted,  and  woolly-looking  moth 
of  a  rather  dark  brownish  gray  color,  with  distinct  purple  gloss, 
when  fresh,  on  all  the  wings,  the  fore  wings  with  lighter  median 
shades,  and  indistinct  spot  and  five  transverse  lineatioiis.  The 
following  general  description  must  be  very  liberally  applied,  as 
the  species  is  unusually  variable  in  color. 

"Palpi  luteous  brown  in  front,  dark  brown  externally.  Thorax 
dark  brown,  almost  blackish.  Fore  wings  dark  brown,  with  an 
obscure  purplish  hue;  with  luteous  brown  on  the  disc  and  in  the 
fold,  interrupted  by  a  blackish  brown,  nearly  square,  submedian 
spot  in  the  fold  and  a  small  one  near  its  base  of  the  same  hue 
(sometimes  merely  a  few  blackish  brown  scales),  with  an  irregular 
blackish  brown  spot  on  the  end  of  the  disc,  and  the  costa  and 
apical  portion  of  the  wing  dusted  and  dotted,  sometimes  striated, 
with  blackish  brown.  Hind  wings  dark  brown,  tinged  with  black- 
ish.    Exp.  al.  12  lines."* 

Larvae  answering  to  this  description  have  been  taken  by  us  at 
various  places  in  Central  Illinois  from  the  20th  to  the  last  of 
October  and  from  April  26  to  June  3,  the  specimens  taken  at  the 
date  first  mentioned  being  already  fairly  well  grown.  Larvae  placed 
in  a  breeding  cage  April  26,  emerged  before  the  middle  of  July. 
The  moth  was  very  abundant  at  the  electric  light  during  the  years 
1887  and  1888,  chiefly  in  the  month  of  June,  collections  ranging 
from  the  first  of  that  month  to  the  second  of  July.  None  were 
taken  at  any  other  time. 

This  larva  constructs  a  silk-lined  burrow  in  the  earth,  from  a 
few  inches  to  two  feet  in  depth,  commonly  terminating  in  a  little 
chamber,  and  opening  above  in  a  webbed  mass  of  earth  or  rubbish 
into  which  its  silken  lining  is  extended.  This  web  worm  is 
commonest  in  meadows,  but  most  easily  detected  in  cultivated 
lands  the  first  year  after  grass.  We  have  taken  it  from  both  corn 
and  wheat  following  sod,  and  from  gardens,  hedge-rows,  and  the 
like. 


♦Proc.  I'hil.  Acad.  Nat.  Scl.,  1859,  p.  261. 
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Another  species,*  related  to  the  above,  the  larva  of  which  was 
not  distinguished  from  it, — has  a  similar  life  history.  Examples 
of  this  larva  taken  April  13  emerged  June  17  and  18;  while  images 
were  taken  at  the  electric  light — much  less  frequently,  however, 
than  the  preceding  species — from  the  4th  to  the  20th  of  June. 

IdentllledbT  Lord  WalsiDgham,  m  I  amiaformedby  Prof.  C.  H.  Fernald,  as  Ccenog^nes  mortipenr 
nella.  Grot«.  The  original  description  (^'Canadian  £ntomoloelet/'  Iv,  137.  Jaly,  1872)  seema  to 
have  been  made  from  a  single  bleacned  male,  and  I  sabjoln  another  showing  the  color  variations. 

A  llffht-bodied,  narrow-winged,  pale  brown  speciee,  the  hind  wins^  dasky,  and  the  fore  wings 
speckedT  spotted^  and  mlnntely  barred  with  dark  brown  or  black.  Wing  expanse  varying  from  86 
mm.  in  the  ismaliest  male  to  Sl  mm.  in  the  largest  female. 

In  the  male  the  general  color  is  light  wood-brown,  brownish  gray  with  a  tinge  of  yellowish,  or  a 
paler  gray,  the  beet  preserred  specimens  sometimes  with  a  slight  violaceous  HtifCusion.  The  stronsly 
r^arved  paint,  reacning  to  the  oase  of  the  abdomen,  fascous  at  base,  otherwise  grayish  brown,  with 
blackish  scalee,  darker  on  the  terminal  segments. 

Fore  wing  commonly  more  embrow^ned  at  base  of  coRta  and  towards  tip,  but  frequently  with  a 
fairly  well-defined  marginal  paler  area.  The  posterior  and  inner  part  of  the  win^  asually  paler  than 
the  rest.  The  daaky  markings  commonly  sharp,  but  almost  indescribably  variable,  always  showing 
a  strong  tendency,  however,  to  the  formation  of  four  or  Ave  rather  conspicuous  subquadrate  blotches 
along  tne  middle  of  the  wing,  which  sometimes  fuse  to  form  a  zigzag  oand,  as  in  the  figure  (PI.  vl. 
fig.  1).  The  two  most  persistent  of  these  blotches  are  behind  the  middle,  and  at  the  outer  end,  of 
the  discal  cell.  The  costal  region  is  commonly  more  or  less  closely  barred  with  black,  and  some- 
times the  posterior  margin  also,  and  these  lines  may  extend  across  the  outer  third  of  the  wing  to 
form  foar  or  five  irregular  transverse  bands.  A  submarginal  row  of  black  points,  sometimes  quite 
distinct,  sometimes  fusing  to  an  irregular  line.  Fringe  with  two  dark  lines,  one  at  the  base  and  one 
at  the  up  of  the  scales. 

""    Hind  winj^  foscoas,  with  a  bronzed  reflection,  and  slightly  paler  outwards.    Abdomen  1ike*the 
hind  wing.    Beneath,  both  wings  are  uniform  fuscous,  slightly  bronzed,  the  hinder  a  little  the  paler 

The  females  are  larger,  with  porrected  palpi,  which  are  light  brown  above,  darker  beneath. 
The  general  color  of  the  lore  wings  is  a  slightly  reddened  brown. 

Described  from  twenty  males  and  three  females. 
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EXPLANATION  OF  PLATES.^ 


PLATE  I. 


Corn  Bill  Bugs. 


Fig.  1.     The  Clay-colored  Bill  Bug,  Sphrnoplionis  orbreus;    mag- 
nified two  and  one  third  diameters. 

Fig.  2.     Sph ejwj f horns  periimix;  magnified  three   diameters. 

Fig.  3.     Sphenophorns   rohustus;    magnified   three    and   one  third 
diameters. 

Fig.  4.     SphenophoYus  cariosus;  magnified  four  diameters. 


PLATE  IL 

Corn  Bill  Bugs. 

Fig.  L     Sphenophorns  sculpt  His;  magnified  four  diameters. 

Fig.  2.     Sphenophorns   scoparins;    magnified    three  and    one  halt 
diameters. 

Fig.  3.     Sjyhenophorns   melanoc(*.ph(dns ;   magnified    three  and  two 
thirds  diameters. 

Fig,  4.     Sphenophorns  plovuhis;  magnified  five  diameters. 


PLATE  IIL 

Corn  Bill  Bugs. 

Fig.  1.     Sphenophorns    pdrrnlns;    magnified   five    and   one    third 
diameters. 

Fig.  2.     Sphenophorns  mininins;  magnified  six  diameters. 

*  All  the  drawingf  for  these  irlatAn  were  made  at  the  oftlne,  by  Mr.  \.  M.  Wester  KTon. 
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Cutworms. 


Fig.  3.     The  Chdcolate-striped  Cutworm,   Agrotis  hicamea;   m^- 
nified  two  diameters. 

Fig.  4.     The  Dingy  Cutworm,  Agrotis   subgothica;  magnified  two 
diameters. 


PLATE  IV. 

Cutworms. 

Fig.  1.     The  Spotted  Cutworm,    Agrotis  c  nigrum;  magnified  two 
diameters. 

Fig.  2.     The    Greasy   Cutworm,    Agrotis   ypsiloiij    magnified   two 
diameters. 

Fig.  3.     The  Glassy  Cutworm,  Hadena  devastatrix;  magnified  two 
diameters. 

Fig.  4.     The  Pink-backed  Cutworm,  Mamesira  meditata;  magnified 
two  and  one  third  diameters. 


PLATE  V. 

Fig.  1.     The  W-marked  Cutworm,  Agrotis  clandesiina;   maguifietl 
three  diameters. 

Fig.  2.     The     Clay-backed     Cutworm,     Agrotis    morrisoniana    or 
gladiaria;  magnified  two  and  one  third  diameters. 

Fig.  3.     The  Bristly  Cutworm,  Mamestra  renigera;  magnified  three 
diameters. 

Fig.  4.     ^Thrips  iritiri;  maguified  forty  diameters,  and  wing  greatly 
magnified. 


PLATE  VL 

Fig.  1.     Ccenogcnes  moHipennella,  imago;  magnified  two  diameters. 
Fig.  2.     The  Burrowing    Web   Worm,    Pseudanaphora   arcanclhi, 

larva;  magnified  three  diameters. 
Fig.  3.     The  same,  side  view. 

Fig.  4.     The  Meadow  Maggot  or  Leather  Jacket,  Tipxdn  hicornis, 

larva;  magnified  three  diameters. 
Fig.  5.     The  Burrowing   Web  Worm,    Pseudwuqyhora   arcaneUa, 

imago;  magnified  three  diameters. 


•  la  some  plates  this  fi;;ure  is  The  Varieprated  Calworm.  Agrotis  saucia. 
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INTRODUCTORY    NOTE. 


As  a  necessary  part  of  a  systematic  investigation  of  the  chinch 
bug  from  the  standpoint  of  the  agricultu^re  of  the  present  day,  it 
ha«  been  my  duty  to  scan  thoroughly  its  economic  literature  with 
reference  to  its  origin,  its  native  food  plants  and  its  relations  to 
nature  at  large,  its  spread,  its  attack  upon  cultivated  crops  under 
varying  conditions  of  latitude,  climate,  weather,  agricultural  situa- 
tion and  practice,  and  the  like,  and  especially  its  susceptibility  to 
preventive  and  remedial  measures.  This  task  has  been  so  laborious 
and  so  irksome  that  I  would  gladly  save  another  the  repetition  of 
it;  and  the  information  obtained,  although  of  very  unequal  value^ 
seems  to  me  well  worthy  of  re-publication,  especially  in  the  interest 
of  those  who,  connected  with  agricultural  experiment  stations  in 
the  states  subject  to  the  ravages  of  this  insect,  will  have  in  future^ 
to  devise  and  test  measures  for  meeting  its  attacks. 

In  collecting  notes  from  more  or  less  fugitive  agricultural 
literature,  I  have  not  thought  it  best  to  exercise  a  rigorous  censor- 
ship with  regard  to  the  accuracy  of  the  matter  reported  by  ordi- 
nary observers,  or  even  by  entoinologists,  but  have  made  this 
record,  to  some  extent,  a  history  of  error  as  well  as  of  discovery. 
On  the  other  hand,  T  have  not  commonly  thought  it  worth  my 
while,  or  of  any  benefit  to  others,  to  renew  the  life  of  unmitigated 
blunders  merely  because  they  have  happened  at  some  time  to  find 
their  way  intd  print 

Concerning  the  reports  of  the  occurrence  or  absence  of  the  chinch 
hug,  and  the  amount  of  its  injuries  from  year  to  year  in  different 
parts  of  its  area,  I  have  thought  it  best  to  give  all  the  informa- 
tion in  my  possession,  since  this  is  an  important  part  of  the 
material  necessary  tc^  any  thorough  study  of  the  relations  of  this 
insect  to  weather,  crops,  and  agricultural  management.  While,  of 
course,  I  have  not  exhausted  the  sources  of  information  on  this 
topic,  I  have  secured  everything  bearing  on  it  which  I  could  get 
access  to,  and  have  collected,  I  think,  approximately  all  of  any 
interest  concerning  the  career  of  this  insect  in  Illinois. 

For  the  clerical  work  of  this  appendix  I  am  indebted  to  my 
amanuensis.  Miss  Mary  J.  Snyder,  and  to  two  of  my  assistants^ 
Messrs.  C.  M.  Weed  and  John  Marten. 

S.  A.  FORBES. 


ECONOMIC  BIBLIOGRAPHY  OF  TBE  CHINCH  BUG. 

1785-1888. 


1785. 

Webster  on  Pestilence,  v.  1,  p.  279. 

Fields  of  wheat  in  North  Carolina  so  overrun  by  chinch  bug 
as  to  threaten  total  destruction  to  the  grain.  [Not  seen.  See 
Fitch's  2d  Kept  Ins.  N.  ¥.,  p.  279.] 

1789. 

Morgan,  Col.  George. — Chintz  bug-fly.  (Annals  of  Agriculture, 
Lotfdon,  1789,  v.  11,  p.  471.)  [Not  seen.  See^Can.  Eni, 
V.  20,  p.  126.  > 

1822. 

KiBBY  AND  Spence. — (An  Introduction  to  Entomology,  1822,  ed. 
4,  V.  1,  p.  170.     [See  also  ed.  7,  1863,  p.  92.] 

"America  suffers  also  in  its  wheat  and  maize  from  the  attack 
of  an  insect  of  a  different  order;  which,  for  what  reason  I  know 
not,  is  called  the  chintz-bug-fly.  It  appears  to  be  apterous,  and 
is  said  in  scent  and  color  to  resemble  the  bed-bug.  They  travel 
in  immense  columns  from  field  to  field,  like  locusts,  destroying 
everything  a^  they  proceed;  but  their  injuries  are  confined  to  the 
States  south  of  the  40th  degree  of  north  latitude.  From  this  ac- 
count the  depredator  here  noticed  should  belong  to  the  tribe  of 
Cimicidae;  but  it  seems  very  difficult  to  conceive  how  an  insect 
that  lives  by  suction  and  has  no  mandibles  could  destroy  these 
plants  so  totally." 

1831. 

Say,  Thomas. — Lygceus  leucopierus.     Descriptions  of  new  Species 
of  Heteropterous  Uemiptera  of   North  America,  Dec,  1831, 
—  (Reprinted  in  Trans.  N.  Y.  State  Agric.  Soc,  1857,  p. 
?74;  and  in  Complete  Writings  of  Thomas  Say,  v.  1,  p.  329.) 

Original  description  (written  nt  New  Harmony,  Ind.)  from  a 
single  specimen  taken  on  the  eastern  shore  of  Virginia.* 

•The  occarrence  of  the  chinch  bntr  in  Illinois  as  early  as  1828  is  established  by  a  note  from  8.  A. 
Korbea,  published  in  "Insect  Life''  (Washinirton,  D.  C.)  for  February.  1«89,  p.  249. 
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1837. 

New  England  Farmer,  v.  16.  p.  21. 

Note  of  the  prevalence  of  the  "chintz  bug"  in  Cumberland  Co., 
Ya.  (See  Howard's  Bibliographical  List,  Bept  [U.  S.]  Commiss. 
Agric,  1887,  p.  84.) 

1839. 

GiBBES,  W.  S.— [The  Chinch    Bug.]     (Albany    Cultivator,   ser.  1, 
V.  6,  p.  103.) 

Writing  from  South  Carolina,  Mr.  Gibbes  mentions  the  appear- 
ance "within  the  last  two  years '  of  a  pest  called  in  Virginia  the 
chinch  bug.  He  describes  the  insects  as  similar  in  size  and  shape 
to  the  "small  black  flour  weevil,"  and  says  they  can  fly,  but  do 
so  reluctantly.  "They  penetrate  the  stalks  and  suck  them  to  death." 
His  oat  crop  was  totally  destroyed;  early  wheat  escaped,  but  the 
late  was  injured.  After  small  grain  was  harvested,  corn  covered 
with  myriads  of  the  bugs.  Burned  over  part  of  field  first  infested. 
[See  Fitch's  2d  Eept.  Ins.  N.  Y.,  p.  278.] 

Jeffreys,  J.  W.— ["The  Hessian  Bug."]     ( Albany  Cultivator,  ser. 
1,  V.  6,  p.  201.) 

Destroyed  crops  of  wheat  in  Orange  Co.,  N.  C,  in  1781.  [Not 
seen.     See  Fitch's  2d  Kept.  Ins.  N.  Y.,  p.  278.] 

1845. 

Prairie  Farmer,  Sept.,  1845,  v.   5,  p.  227. 

A  Hancock  Co.  correspondent  writes  that  "some  [wheat]  fields 
are  a  good  deal  injured  by  the  bug  or  fly."  Migrates  from  winter 
wheat  to  spring  wheat,  then  to  oats,  and  finally  to  corn.  Travels 
like  army  worm,  but  is  harder  to  stop.  A  neighbor  plowed  ditch 
around  corn  field  and  put  in  ashes,  but  it  did  no  good. 

Prairie  Farmer,  Oct.,  1845,  v.  5,  p.  254.     Chintz  Bugs. 

A  farmer  in  Knox  Co.  reports  that  "chintz  bugs"  are  eating 
up  wheat  and  doing  extensive  damage.  "They  appear  in  myriads, 
defying  all  endeavors  at  extermination." 

Prairie  Farmer,  Nov.,  1845,  v.  5,  p.  269.     A  Wheat  Insect 

Report  of  the  appearance  of  "a  small  fly,  a  little  more  than 
one  eighth  of  an  inch  in  size,"  in  Will  Co.,  111.,  upon  wheat,  caus- 
ing heads  to  turn  white.  Migrates  from  wheat  to  corn — largely 
destroying  the  latter — and  then  to  young  wheat,  which  it  "eats 
off  just  beneath  the  surface  of  the  earth."  In  all  stages  of  growth. 
Oround  perforated  by  them.  Smell  like  bed-bug.  "The  ant-eater 
[Chrysopa  or  coccinellid?]  which  preys  on  the  aphids  preys  also 
on  this  insect." 


H\DLEY,  J.— Chinch  Bugs.  (Prairie  Farmer,  Dec,  1845,  v.  5,  p.  287.) 

Writes  from  Tazewell  Co.,  that  the  bugs  apx)eared  about  wheat 
roots  in  June  and  got  their  growth  in  about  two  weeks.  Eggs 
laid  in  ground  and  hatch  in.  about  six  days.  Supposed  to  be  five 
or  six  generations  a  season  [ !  ].  No  young  in  November.  Two  or 
three  acres  of  fall  wheat  destroyed  at  time  of  writing  [November], 
and  bugs  still  at  work.  "They  work  entirely  on  the  roots  of  it 
now,  but  in  summer  and  early  fall  devoured  roots,  stems,  and 
leaves."    Reported  as  injurious  about  five  years  previous. 

The  editors  illustrate  the  insect,  and  state  that  it  is  the  same 
as  that  described  in  November  issue  (p.  269).  No  new  marauder, 
having  been  for  many  years  in  Southern  and  Southwestern  States. 
Particularly  troublesome  in  Virginia  several  years  since. 

[For  notes  of  still  earlier  occurrence  in  Illinois,  see  "Insect  Life," 
V.  1,  No.  8,  p.  249.] 


184G. 

Fitch,  Asa.— On  the  Wheat  Fly  and  Chinch    Bug.     (Ohio    Culti- 
vator,  Feb.  1,  1846.)     [Not  seen.] 

Manlove,  J.  B.— Chinch  Bugs.     (Prairie  Farmer,  Apr.,  1846,  v.  6, 
p.  128.) 

Writes  from  Schuyler  Co.,  Mar.,  1846,  that  millions  of  bugs  are 
preying  on  wheat-fields.  "Any  time  during  the  winter,  when  frost 
has  not  prevented,  the  surface  has  been  alive  with  myriads  of  all 
sizes  and  different  colors  and  ages"  [?].  "Commence  with  a  corn 
fi(4d  and  take  all  as  they  go." 

Prairie  Farmeu,  Apr,  1846,  v.  6,  p.  129.     Chinch  Bugs. 

Editors  are  informed  that  this  insect  first  appeared  in  Hen- 
dei-son  Co.  in  1845,  and  that  "every  warm  spell  [during  the  win- 
ter] awakens  him  to  life."  Piece  of  wheat  on  new  land  slightly 
<lainaged,  while  an  adjoining  one  was  three  fourths  destroyed- 
Letter  from  T.  W.  Harris  states  that  this  insect  is  probably  his 
Pht/locoris  Uneohtris. 

Xewsom,  David.— The  Chinch  Bug.     (Prairie  Farmer,  June,  1846, 
V.  6,  p.  184.) 

Writes  from  Sangamon  Co.  that  millions  of  bugs  wore  observed 
in  fall  of  1844.  In  June,  1845,  appeared  in  wheat,  and  did  great 
damage.  Migrated  to  com,  then  to  prairie  grass,  weeds,  "or  any 
plant  that  had  any  substiince  in  it,  till  all  was  dried  up."  Injured 
early  sown  wheat  to  some  extent  [in  fall].  Did  not  attack  oats, 
clover,  or  timothy.  Hibernated  under  corn  shocks,  clods,  rails,  etc. 
Two  hundred  bushels  of  shrunken  wheat  obtained  from  thirty-five 
acres. 
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Farrell,  W.  E. — Chinch  Bugs.     (Prairie  Farmer,  Aug.,  1846,  v.  6. 
p.  245.) 

Writes  from  Cass  Co.,  July  11,  1846,  that  winter  wheat  is  very 
fine.  Not  a  field  of  spring  wheat  worth  cutting,  because  of  chincb 
bugs.  Migrate  from  wheat  to  corn  and  oat«.  Killed  several  acres 
of  com. 

Prairie  Farmer,  Sept.,  1846,  v.  6,  p.  265.    The  Wheat  Crop. 

"The  'Alton  Telegraph'  says:  *We  regret  to  add  that  thechincli 
bug — a  destructive  insect  hitherto  but  little  known  in  Illinois- 
has  made  its  appearance  in  large  numbers  in  this  and  the  neigh- 
boring counties,  and  attacked  the  corn  and  other  late  crops.' " 

Prairie  Farmer,  Oct.,    1846,  v.  6,  p.  326.     The  Chinch  Bug. 

Replying  to  query  of  correspondent,  editors  say  they  can  add 
nothing  to  what  was  stated  in  1845,  and  ask  experience  of  other 
readers. 

1847. 

Julian,  L— Chinch  Bugs.     (Prairie  Farmer,  May,  1847,  v.  7,  p.  150.1 
Writes  from    Linn    Co.  la.,  Mar.,  1847,    that   chinch   bugs  first 
appeared  there  in  1846,  "materially  injuring  the  spring  wheat,  and 
in  some  instances  the  corn  crop." 

Hess,  D.— Chinch  Bug.  (Prairie  Farmer,  July,  1847,  v.  7,  p.  211.  > 
Writes  from  Clinton  Co.,  In.,  of  an  insect  in  corn  and  wheat 
Evidently  confounds  the  chinch  bug  with  the  Hessian  fly,  both  of 
which  insects  seem  to  have  been  present.  From  the  description 
editors  identify  insect  as  the  chinch  bug. 

Prairie  Farmer,  July,  1847,  v.  7,  p.  216.    The  Wheat  Crop. 

"The  fly,  the  chinch  bug,  and  other  unknown  insects  are  doing 
much  damage  [to  wheat]  in  particular  sections." 

1848. 
Ball,  J.— Chinch  Bug.     (Prairie  Farmer,  Sept.,  1848,  v.  8,  p  294.) 

Writes  from  Lake  Co.,  Ind.,  that  chinch  bugs  are  doing  much 
damage,  especially  on  late-sown  spring  wheat.  Bugs  present  two 
years  before. 

1850. 

Prairie  Farmer,  Aug.  1850,  v.  10,  pp.  240,  241.    The  Crops. 

In  a  summary  account  of  crop  conditions  in  Illinois,  editors 
quote  from  various  local  papers   accounts    of  chinch-bug  injury: 

Kane  County  Qemocrid:  General  panic  prevails  because  of 
bugs.     May  not  have  enough  wheat  for  home   consumption. 

Aurora  Beacon:  Spring  wheat  likely  to  prove  a  total  failure. 
Com  and  oats  also  attacked. 


Mt  Morris  [Ogle  Co.]  Gazette:  Chinch  bugs  destroying 
greater  portion  of  spring  wheat.  '^Also  have  a  fine  taste  for  green 
com." 

Bureau  Advocate:  Spring  wheat  in  some  neigborhoods  is 
suffering  very  much  from  chinch  bugs. 

Prairie  Farmer,  Aug.,  1850,  v.  10,  p.l245. 

Short  editorial  account  of  chinch  bug,  with  poor  wood-cuL 
"Sweeps  cl^an  as  it  goes,  covering  the  plants  of  wheat  or  other 
grain  in  myriads."  Fire  had  been  proposed  as  a  remedy,  and  were 
there  feasible  mode  of  applying  it  editor  thinks  it  would  answer. 
"Habits  and  peculiarities  are  but  imperfectly   understood." 

W.,  J.  A. — Notes  in  t'\e  Country.  (Prairie  Farmer,  Sept.,  1850,  v.  10, 
p.  266.) 

Thinks  depredations  of  chinch  bugs  less  serious  than  have  been 
reported. 

Prairie  Farmer,  Sept.,  1850,  v.  10,  p.  278.     The  Wheat  Crop. 

From  Kane  Co.,  July  13,  "Practical  Farmer"  writes:  "Spring 
wheat  is  materially  injured,  and  in  some  instances  totally  destroyed 
by  the  alarming  depredations  of  a  new  enemy  in  the  shape  of  an 
insect  fly  or  bug.     Would  not  burning  over   the  fields  in  the  fall 

*  *    *    prevent  their  increase  and  development?" 

Robinson,  Solon. — (Prairie  Farmer,    Sept.,  1850,  v.  10,  p.  2?9.) 

Writing  from  Lake  Co.,  Iowa,  July  17,  1850,  says  that  "owing 
to  the  great  drouth  this  year  *  ♦  *  there  are  now  more  bugs 
than  wheat.     They  are  attacking  the  oats  and  corn." 

LeBaron,  William. — The  Chinch  Bug.  (Prairie  Farmer,  Sept.^ 
1850,  V.  10,  p.  280.  Eeprinted  by  Fitch  in  his  2d  Kept. 
Ins.  N.  Y.,   pp.  288,  289.) 

Writes  from  Geneva,  Kane  Co.,  Aug.,  1850,  that  bugs  are 
destructive  in  that  region.  Season  "excessively  dry,  which  has 
probably  been  favorable  to  their  multiplication."  Appear  in  June, 
"confining  their  depredations  at  this  period  chiefly  to  spring  wheat." 
Suck  with  4-iointed  beak.  Blast  wheat,  then  go  to  corn,  oats,  tim- 
othy, and  some  wild  grasses,  in  order  named.  Ordinarily  migrate 
on  foot,  but  adults  sometimes  fly  in  swarms.  Eggs  not  seen;  sup- 
ix)sed  to  be  laid  in  earth  about  roots.  Young  and  adult  described 
at  length.  Belong  to  genus  Bhyparochromus,  family  Lygseidae,  order 
Hemiptera.  Does  not  know  whether  the  insect  has  been  named,  but 
"it  might  be  appropriately  called   the  Bhyparochromus   devastator. 

*  *  *  It  is  scarcely  probable  that  any  preventive  or  remedy 
for  their  devastations  will  ever  be  discovered."  Hopes  nature- 
may  have  provided  some  parasitic  insect  for  this  species  "whose 
origin  and  progress  seem  to  be  so  wholly  removed  from  the  reach 
of  human  control." 
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Pbairie  Farmer,  Oct.,  1850,  v.  10,  p.  320.    The  Chinch  Bug. 

Editors  recommeild  for  trial  mixing  fall  wheat,  two  quarte 
to  the  bushel,  with  seed  spring  wheat.  Latter,  coming  up  first, 
^*soon  becomes  tough,"  while  former  is  slower  and  more  tender 
for  bugs  to  work  on.  Similar  method  of  sowing  fall  wheat  advo- 
cated. An  informant  had  practiced  it  three  years  and  considered  it 
an  infallible  remedy. 

1851. 

Prairie  Farmer,  Feb.,  1851,  v.  11,  p.  56.  Season  and  Crops  of 
1850. 

"In  some  half  dozen  counties  of  Northern  Illinois,  including 
Kane,  DuPage,  Will,  and  DeKalb,  the  wheat  crop  was  attacked  by 
the  chinch  bug  in  most  extraordinary  numbers,  and  the  greatest 
•devastation  was  the  result."     Corn  crop  injured  in  some  places. 

Prairie  Farmer,  Aug.,  1851,  v.  11,  p.  335.     The  Chinch  Bug. 

Editorial  note  stating  that  the  bug  has  within  two  or  three 
previous  years  been  injurious  in  Will,  DeKalb,  Kendall,  Kane, 
DuPage  and  McHenry  counties.  Attacks  wheat,  oats,  corn,  and 
grass.  Not  reported  in  1851.  "The  great  amount  of  water  has 
been  favorable  to  their  destruction." 

Harris,  T.  W. — Chinch  Bug  {Rhyparochromiis  devastalor).  (Al- 
bany Cultivator,  Dec,  1851,  v.  8,  No.  12,  pp.  402,  403.)  [Not 
seen.] 

Harris,  T.  W. — (Insects  Injurious    to   Vegetation,  ed.  3,  p.  198.) 

Gives  a  description  of  young  and  adult  chinch  bug  from  living 
•specimens.  Says,  "It  is  a  mistake  that  these  insects  are  confined 
to  states  south  of  40"",  for  I  have  been  favored  with  them  by 
Prof.  Lathrop,  of  Beloit  College,  Wis.,  and  by  Dr.  LeBaron,  of 
Geneva,  111."  Appear  in  June  on  wheat  and  in  all  stages  durinp 
the  summer  **on  all  kinds  of  grain,  on  corn,  and  on  herds-grass." 
Some  continue  alive  all  winter  in  places  of  concealment. 

1854. 

Vawter,  Wm. — Season  in  Missouri.  (Prairie  Farmer,  Sept,  1854, 
V.  14,  p.  326.) 

Writing  from  Monroe  Co.,  Mo.,  says,  "The  chinch  bug,  in  some 
sections,  destroyed  the  corn  and  wheat  crops." 

1855. 

Prairie  Farmer,  Jan.  3,  1855,  v.  15,  p.  36.     The  Chinch  Bug. 

The  "Warsaw  Express"  reports  this  pest  as  very  plentiful  in 
Hancock  and  McDonough  counties  the  past  season.  Thinks  that 
AS  the  bugs  have  no  power  of  locomotion  except  their  legs,  plow- 
ing, say,  ten  furrows   around  a  field  will  keep  them  out. 
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Prairie  Farmer,  July,  1855,  v.  15,  p.  206.    Insects. 

Statement  that  chinch  bugs  are  troublesome  in  Kane,  DuPage, 
and  DeKalb  counties,  and  that  they  have  been  reported  farther 
southward. 

Strattan,  M.  E.— Jasper  County.     (Prairie   Farmer,  Aug.,   1855, 
V.  15,  p.  257.) 

Chinch  bugs  almost  ruined  'the  crops  last  year  in  Jasper,  Clay, 
Richland,  Efl&igham,  and  Cumberland  counties,  and  did  considerable 
damage  elsewhere.  Large  amount  of  stock  perished  with  hunger, 
and  breadstuflF  is  difficult  to  procure  because  of  light  yield  due 
entirely  to  the  chinch  bugs.  They  destroyed  many  acres  of  oats, 
and  then  concentrated  upon  the  corn  about  the  time  of  silkijig, 
killing  it  completely. 

Smith,  E.  C— The  Chinch  Bug.     (The  Cultivator,  Aug.,  1855,  ser. 
3,  V.  3,  pp.  237,238.) 

Writes    from     Christy's    Prairie,    Co.,    Ind.,    that     the 

chinch  bug  appeared  in  his  vicinity  about  nine  years  ago.  Goes 
apparently  from  wheat  stubble  to  corn  and  other  crops.  Begins 
breeding  in  May,  and  correspondent  thinks  it  probable  that  it  is 
produced  in  regular  succession  throughout  the  entire  reason.  Said 
to  destroy  great  quantities  of  the  growing  crops  by  sucking  juice 
from  the  plants.  The  ravages  of  five  years — 1851-55 — are  de- 
scribed. 

Fitch,  Asa.— [The  Chinch  Bug.]     (The  Cultivator,  Aug.  15,  1855, 
ser.  3,  V.  3,  pp.  238,  239.) 

Commenting  on  the  above  article  by  Mr.  Smith,  !Fitch  reports 
his  personal  observations  on  the  chinch  bug  in  Northern  Illinois 
the  year  before,  when  he  found  the  insect  in  myriads  over  a  large 
district  of  country.  Discusses  the  origin  and  meaning  of  the  com- 
mon name;  mentions  "Mormon  louse"  as  a  popular  name  in  North- 
western Illinois;  and  refers  to  Say's  original  description  under  the 
technical  name  Li/gcens  leucopim^us.  Refers  the  species  to  the 
more  recent  Micropus  of  Spinola. 

Ide,  L.  H. — Hedges    and   Chinch    Bugs.     (Prairie    Farmer,  Sept., 
1855,  v.  15,  p.  284.) 

Reports  chinch  bugs  as  having  been  very  destructive  to  wheat. 
After  wheat  harvest  went  to  corn,  some  of  which  is  being  severely 
injured.  Have  been  worst  on  late  broken  prairie  sod,  where 
wheat  was  injured  by  freezing  in   May. 

Prairie  Farmer,  Sept.,  1855,  v.  15,  p.  2U6.     Chinch  Bugs. 

Rei)ort8  great  consternation  in  Coles  Co.,  and  in  counties  ad- 
joiuiDg,  on  account  of  the  chinch  bug.  Some  farmers  soiling  out 
and  lea  vim?  for  Iowa  and  Knn.^as.     Bugs  reported  in  Pike  county. 
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185C. 

Fitch,    Asa. — [Insects]    Infesting   Field   Crops.     1.    Wheat.     Af. 
fecting  the   Stalk.     (Second  Kept  Ins.  N.  Y.,  pp.  279-297.) 

An  elaborate  article  on  the  Chinch  Bug  {Micropus  leucopterus), 
treating  of  its  early  history,  distribution,  life  history,  injuries,  and 
remedies.  Three  specimens  taken  in  N.  Y.  Nine  varieties  de- 
scribed.    False  chinch  bugs  described. 

1857. 

Prairie  Farmer,  April  9,  1857,  v.  17,  p.  113. 

A  correspondent  says,  if  spring  wheat  is  sown  as  soon  as  tbe 
frost  is  out  of  the  ground  it  will  escape  destruction  by  chinch  bug. 

Prairie  Farmer,  Aug.  13,  1857,  v.  17,  p.  262. 
Chinch  bugs  doing  much  injury  in  Brown  county. 

SiGNORET,  V. — Essai  Monographique  du  Genre  Micropus,  Spinola. 
(Ann.  Soc.  Ent.  de  France,  V.,  ser.  3,  p.  31.) 

"A  technical  description  from  specimens  received  from  New 
York  and  Cuba."  [Not  seen.  See  Howard's  Bibliographical 
List,  Eept.  (.U.  S.)  Commiss.  Afijric.  1887,  p.  85.] 

1858 

Prairie  Farmer,  July  23,  1858,  v.  18,  pp.  23/,  241. 

A  correspondent  from  Warren  county  reports  that  wheat  is  being 
injured  by  rust  and  chinch  bug. 

Item  from  'Tolo  Advertiser,"  of  July  15,  saying  [that  chinch 
bug  and  rust  are  making  sad  havoc  with  the  wheat. 

Emery's  Journal  of  Agriculture,  Jul}^  22, 1858,  v.  2,  p.  55.  Wheat, 
Com,  Oats,  Grass,  and  Berries,  in  Egypt. 

A  Marion  county  correspondent  mentions  a  report  that  the  chinch 
bug  and  the  Hessian  fly  have  injured  some  fields  of  winter  wheat. 

Prairie  Farmer,  July  30,  1858,  v.  18,  p.  249. 

The  "Marion  County  Advocate"  for  July,  21,  reports  the  chinch 
bug  as  seriously  damaging  corn. 

Prairie  t'ARMER.    Aug.   13,   1858,  v.  18,  p.  264.     The  Grain  Crop 
of  1858. 

From  Lee  and  McHenry  counties,  correspondents  report  wheat 
injured  by  rust,  blight,  and  chinch  bug. 

HiNKLEY,    H.— Wheat  Kaisint;.     Chinch    Bug.     (Emerj^'s    Journal 
of  Agriculture,  Sept.  16,  185S,  v.  2,  p.  182.) 

Last  year  chinch  bugs  not  present  on  newly-opened  prairie 
farms.  This  year  they  appeared  in  myriads  just  after  harvest,  and 
have  attacked  sorghum  and  destroyed  second  sowing  of  millet     They 
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are  thick  upon  both  sod  com  and  old  corn.  A  neighbor  lost  sev- 
eral thousand  strawberry  plants  on  account  of  this  pest  [?].  Many 
farmers  are  deterred  from  sowing  wheat  lest  they  lose  their  seed. 
Offers  to  contribute  one  hundred  dollars  to  a  reward  for  a  success- 
ful exterminator  of  the  pest.  Deep  plowing,  burning  weeds  and 
stubble,  and  ditches  of  water,  useful  remedial  measures,  but  not 
uDiversally  applicable. 

Emery's  Journal  of  Agriculture,  Sept.  30,  1858,  v.  2,  p.  216. 
Patent  OflSce  Seeds. 

Editors  state  that  an  "original  package"  of  **Red  Tuscany  Wheat" 
import<»d  and  distributed  by  the  Agricultural  Department  of  the 
U.  S.  Patent  Office,  on  beintj:  opened  in  their  office,  was  found 
alive  with  chinch  bugrf  [Fitch's  plate  cited  in  confirmation],  the 
wheat  being  bored  through  by  these  active  pests  [evidently  weevils]. 

Emery's  Journal  of  Agriculture  and  Prairie  Farmer,  Oct.  7, 
1858  fv.  2,  Emery's  Jour.;  v.  18,  Prairie  Farmer],  p.  228. 
The  Chinch  Bug. 

A  correspondent,  writing  from  Rockford,  says  that  the  chinch 
i)ug8  have  been  in  that  vicinity  for  eight  or  nine  years,  doing 
more  or  less  damage.  Mentions  some  points  concerning  habits 
and  life  history  of  the  pest,  saying  that  eggs  are  not  laid  there 
l>efore  the  middle  of  June  [?].  Recommends  clearing  land  of  corn 
stalks  and  rubbish;  plowing  under,  deep,  small  grain  stubble; 
and  rolling  small  grain  as  soon  as  sown  and  when  four  or  five  inches 
liigh.  Keeps  them  out  of  corn  by  leaving  a  vacant  strip  of  twenty-five 
or  thirty  feet  between  it  and  small  grain,  which  he  sows  to  corn  or 
ojits  about  the  middle  of  June.  This  affords  a  hiding  place  and 
frosh  food  until  adjacent  corn  is  out  of  the  way. 

HiXKLEY,  H. — Items  from  Dr.  Hinkley.  (Prairie  Farmer,  Nov.  4, 
1858,  V.  18,  p.  291.) 

Heavy y rain  and  frost  have  made  the  chinch  bug  scarce. 

Nichols,  O.  B. —Chinch  Bug.     A  Plan  to  get  rid  of  them.     (Em- 
L___r^ry'8    Journal    of   Agriculture    and  Prairie    Farmer,  Dec.  2, 
1858,  p.  354) 

Has  sowed  twenty-two  crops  of  wheat  and  oats  in  Clinton 
county,  and  has  never  lost  one  by  the  chinch  bug  or  been 
damaged  to  the  amount  of  twenty  dollars.  In  the  fall  plows 
under  all  weeds  and  grass  that  can  be  reached  with  the  plow, 
an<l  turns  in  sheep  and  cattle  to  eat  out  the  fence  corners'  growth, 
hurninc  over  with  a  torch  fence  corners  where  stock  cannot  be 
allowed  Feeds  ail  corn  fodder  and  straw  to  stock,  leaving  nothing 
on  ihe  place  for  bugs  to  harbor  in.  Has  never  known  them  to 
vr'inter  in  timothy  or  any  tame  hay. 
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1859. 

Thomas,  Cyrus.— Chinch  Bug.     (Prairie  Farmer,  Jan.  27,  1859,  v. 
19,  p.  52.) 

Combats  the  presumption  of  the  editor  of  the  "Ohio  Cultivator" 
that  chinch  bugs  do  not  hibernate  but  die  off  after  depositim? 
their  eggs.  Becommends  burning  stubble,  straw,  and  corn  stalks, 
as  being  an  effective  measure,  if  Fitch  is  correct  as  to  wintering 
habit  of  insect.  Thinks  cutting  and  shocking  com  may  afford 
them  good  winter  shelter.  On  the  other  hand,  he  cit^s  Fitch's  quo- 
tation from  the  "Southern  Planter,"  to  the  effect  that  the  eg^ 
are  laid  in  the  fall,  lying  in  the  ground  till  hatched  by  the  warmth 
of  spring. 

Thomas,  Cyrus.— The  Chinch  Bug.     (Prairie  Farmer,  Feb.  10, 185il 
e  V.  19,  p.  84.) 

Figure  of  imago  copied  from  Fitch.  Short  description  of  adult, 
taken  chiefly  from  Say  and  Fitch,  but  with  specimens  before  him, 
— probably  Fitch's  immarginatus, 

Prairie  Farmer,  Feb.  10,  1859,  v.  19,  p.  84.     Chinch  Bug-Other 
Testimony. 

A  correspondent  confirms  the  then  mooted  point  of  the  hiber- 
nation of  the  chinch  bug. 

Prairie  Farmer.    Eecord  of  the  Season.* 

June  2,  1859,  p.  345.  Christian  Co.  Chinch  bug  reported  as 
damaging  wheat  locally.  July  14,  1859,  p.  24.  Kankahr  Cc 
C'hinch  bugs  quite  numerous  in  spring  wheat.  July  28,  IHoO, 
pp.  56,  57.  Ford  Co.  (13).t  Chinch  bug  doing  some  dam- 
age in  late-sown  wheat,  and  working  some  on  corn.  No 
serious  damage  to  the  latter.  La  Salle  Co.  (16).  Scarcely 
move  than  a  fourth  of  the  fields  of  spring  wheat  will  be  harvested, 
owing  to  chinch  bugs  and  drouth.  Aug.  4,  1859,  p.  73.  Kankahr^' 
Co.  (25).'  Corn  is  being  ruined  in  some  places  by  chinch  hugs. 
Kendall  Co.  (24).  Protracted  drouth;  and  wheat,  oats,  and  corn 
ravaged  by  chinch  bugs.  Lime  is  being  scattered  around  crops  to 
some  extent,  but  is  not  reported  eifective.  Aug.  11,  1850,  p.  «S8- 
Ford  Co.  Spring  wheat,  owing  to  drouth  and  chinch  bugs,  will 
not  average  six  bushels  per  acre.  Rain  only  wall  save  the  corn. 
Aug.  18,  1859,  p.  105.  Ogle  Co.  (8).  Wheat  and  oats  all  cut,  and 
good.  Chinch  bug  destroying  corn  next  to  wheat  Very  dry  since 
May  26.  Aug.  25,  1859,  pp.  120,  121.  The  "Ogle  County  Re- 
porter" gives  an  instance  of  one  farmer  who  checked  progres?  of 
chinch  bugs  in  corn  by  a  line  of  air-slaked  lime.     Boone  Co.  1 1-^)- 

*  When  mime  of  t«tate  is  not  given,  Illinois  ie  to  be  understood. 

♦■When,  in  these  Bummarief«,  the  date  of  the  report  varies  imire  than  a  week  from  that  *.'  th« 
paper  containing  it,  figures  in  parenthexie  indicate  the  date  of  tide  report. 
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Spring  wheat  in  town  of  Flora  a  fair  crop  in  spite  of  chincb 
bugs  and  drouth.  Sept.  1,  1859,  p.  137.  Bureau  Go,  Much  chinch- 
bug  injury  to  wheat  and  some  to  corn. 

Pettys,  Geo.— Rats  and  the  Chinch  Bug  in  the  Fields.     (Prairie 
Farmer,  July  20,  1859,  v.  20,  p.  50.) 

Chinch  bogs  numerous  in  wheat.  To  protect  corn  sow  imme- 
diately barley,  other  grain,  or  Hungarian,  in  five  or  six  rows 
of  com  next  to  wheat.  This  will  detain  the  bugs  until  corn  is. 
out  of  their  way.  Cut  a  strip  of  wheat  very  green  along  the  corn, 
set  it  off,  and  plow  deep  as  quickly  as  possible.  Early  fall  plow- 
ing a  good  measure. 

Prairie  Farmer,  July  28,  1859,  v.  20,  p.  56.     Editors'  memoranda. 

From  exchanges  and  the  reports  of  correspondents,  editors- 
judge  that  chinch-bug  ravages  are  extended,  and  that  while  in 
most  cases  the  insects  appeared  too  late  to  affect  wheat  seriously 
they  are  doing  alarming  injury  to  corn. 

Pbairie  Farmer,  Nov.  3,  1859,  v.  20,  p.  277.    The  Use  of  Quails. 

William  Norton's  testimony,  as  given  in  the  "Cincinnati  Arti- 
san," cited  to  prove  the  value  of  the  quail  as  an  insect  destroyer. 
In  the  crop  of  one,  among  other  species,  one  hundred  chinch  bugs 
were  found  that  "still  retained  their  individuality,"  while  there 
seemed  to  be  hundreds  more  reduced  to  a  mass. 

1860. 

Walsh,  B.  D.— [A  Lecture  on  Insects.]    (Prairie  Farmer,  Jan.  26,. 
1860,  V.  5,  n.  s.,  p.  55.) 

"The  chinch  bug  could  be  destroyed  by  clean  farming — ^by  keep- 
ing all  litter  burned  up  clean,  or  placing  it  in  a  compost  heap* 
Rain  water  is  not  relished  by  them." 

MooRTONS,  C.   R.— Chinch  Bugs  on   Wheat  and   Corn.      (Prairie 
Farmer,  March  15,  1860,  v.  5,  n.  s.,  p.  161.) 

Where  a  stalk  of  com  grows  among  grain,  immediately  about 
the  stalk  the  grain  is  not  injured  by  the  bugs.  When  wheat  is 
sown  by  the  side  of  com  there  is  a  strip  not  injured  in  the  least  [  ?  |; 
hence,  the  following  remedy  for  chinch  bugs  in  wheat:  Prepare 
the  ground  in  fall  and  sow  as  early  as  possible  in  spring.  About 
June  1  run  furrows  through  the  wheat  ten  or  fifteen  feet  apart 
and  drill  in  corn.  When  the  wheat  begins  to  ripen  the  bugs 
will  leave  the  wheat  and  go  to  the  corn.  To  keep  them  from  corn 
adjacent  to  wheat  j^repare  and  sow  thick  with  com  a  piece  of  land 
between  the  two  crops  of  suliicient  size  to  induce  them  to  collect 
in  it.  When  this  is  done  throw  dry  straw  among  the  corn  and 
fire  ii 
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Prairie  Farmer.    Record  op  the  Season. 

April  5,  1860,  v.  5,  n.  s.,  p.  217.  Coles  Co.  Little  springy  wheat 
will  be  sown  as  it  is  regarded  as  a  harbor  for  the  chinch  bug. 
May  17,  1860,  p.  313.  LaSalh  Co,  "No  wheat  sowed;  chinch  fly 
destroys  it  entirely."  June  7,  1860,  p.  360.  Iroquois  Co.  ChiiicU 
bugs  are.  ruining  one  piece  of  writer's  wheat  already.  Never  saw 
wheat  and  oats  look  better.  June  28,  1860,  p.  413.  Cook,  Kan- 
kakee and  DeKalb  Go's,  Chinch  bugs  present.  July  5,  1860,  p. 
16.  Kankakee  Co,  Numerous  in  spring  grains.  July  12,  1860, 
p.  25.  Iroquois  and  Knox  Co's,  In  wheat.  July  19,  1860,  p.  41. 
Marshall  Co.  Injuring  small  grain.  Wheat  crop  light  on  account 
of  chinch  bugs  and  drouth.  Aug.  30,  1860,  p.  137.  Marion  Co, 
{Cenlralia),     Doing  great  mischief  to  corn. 

Iowa.— July  19,  1860,  p.  41.  Clark  Co,  Injuring  small  grain. 
Aug.  23,  1860,  p.  120.  Burh'ngfon,  Sorghum  much  damaged  by 
drouth  and  chinch  bugs. 

Prairie  Farm:er,  April  12,  1860.  v.  5,  n.  s.,  p.  228.  Entomological 
Notes. 

A  correspondent  of  the  "Rockford  Register"  keeps  chinch  bugs 
out  of  his  corn  by  sowing,  about  June  1,  a  strip  of  Hungarian 
grass  a  rod  wide  between  corn  and  all  small  grain.  The  bugs 
like  it  better  than  corn  and  will  not  leave  it,  yet  do  not  damage 
it  sei'iously  for  hay.  Has  had  eight  years'  experience  with  this 
measure.  To  prevent  ravages  in  wheat,  sow  early  in  March  so 
that  the  grain  will  get  past  the  milky  stage  before  the  bug  com- 
mences to  work  in  great  numbers. 

Prairie  Farmer,  Sept.  6,  1860,  v.  6,  n.  s.,  p.  152.     Questions  and 

Answers. 

• 

Clean  farming  best  remedy  for  chinch  bugs.  Slaked  lime  may 
be  mixed  with  old  straw-stack  bottoms  when  putting  in  compact 
heaps.  Keep  back  yard  tidy,  stables  clean,  rails  and  fence  boards 
picked  up,  and  roadside  free  from  weeds.  If  "strawy"  manure  is 
used,  plow  it  under.  Farmers  must  all  adopt  these  precautions 
to  have  them  effective. 

Andrews,  C.  N. — [Extract  from  lecture  delivered  before  the  Win- 
nebago Co.  Agricultural  Society  in  I860.]  (Prairie  Farmer, 
Oct.  25,  1860,  V.  6,  n.  s.,  p.  259.) 

Believes  that  the  chinch  bug  commences  its  work  in  small  cir- 
cumscribed patches,  analogous  to  ant  hills,  and  that  by  some  top- 
ical application  to  these  colonies  the  insects  may  be  destroyed  be- 
fore they  multiply  and  scatter.  Recommends  camphor  and  cor- 
rosive sublimate;  also  a  strong  suds  made  with  whale-oil  soap. 

Prairie  Farmer,  Nov.  22,  1860,  v.  6,  n.  p.,  p.  322.  Entomologicil 
Notes  and  Extracts. 

A  correspondent  says  that  only  the  female  survives  the  winter. 
Erroneous.  1 
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Fitch,  Asa. — Address    on    our  most  Pernicious    Insects.     (Trans. 
N.  Y.  State  Agric.  Soc,  1859,  v.  19,  p.  590.) 

Says  the  midge,  the  joint  worm,  and  the  chinch  bug,  work  on 
the  wheat  crop  in  America  to  an  extent  unparalleled  by  European 
insects. 

1861. 

Prairie  Farmer,   Feb.  21,  1861,   v.  7,    n.  s.,   p.  118.    Hungarian 
Grass  vs.  Chinch   Bugs. 

A  correspondent  from  Kankakee  county  thinks  that  a  strip  of 
Hungarian  grass  ten  feet  wide  is  a  sure  protection  to  com  adja- 
cent to  infested  wheat.  He  sowed  Hungarian,  thick,  about  the 
first  of  June,  and  although  the  bugs  were  very  numerous  and  left 
the  wheat  at  harvest,  they  did  not  get  more  than  two  feet  into 
the  Hungarian.  [Doubtless  completed  development  and  took  wing. 
See  next  item.] 

Prairie  Farmer,  Mar.  21,  1861,  v.  7,  n.  s.,  p.  182.     Chinch  Bugs 
vs.  Hungarian  Grass. 

A  correspondent  says  that  when  chinch  bugs  prevail,  Hungarian 
grass  is  as  uncertain  as  wheat  and  barley  and  timothy  and  clover. 
Twelve  acres  between  corn  and  wheat  was  all  eaten  up.  [See  item 
above,  ] 

Prairie   Farmer,   April  25,  1861,  v.  7,   n.  s.,  p.    365.    Hungarian 
and  Bugs. 

A  correspondent  mentioned  above,  under  "Prairie  Farmer,"  Feb. 
21,  thinks  the  experience  given  under  date  Mar.  21  may  be  due  to 
time  and  manner  of  sowing  the  Hungarian — too  early  and  not  thick 
enough. 

Thomas,  Cyrus. — Entomological  Notes.  No.  1.  (Prairie  Farmer,  April 
25,1861,  V.  7,  n.  s.,  p.  268.) 

Z  Incidental  mention  of  the  enormous  increase  of  the  chinch  bug 
since  the  time  it  was  unnoticed  as  a  destructive  insect,  slovenly 
agriculture  being  held  partly  accountable  for  the  fact. 

Prairie  Farmer.    Record  of  the  Season. 

Aug.  15,  1861  V.  8,  n.  s.,  p.  89.  Peoria  Co.  Late -sown  wheat 
taken  by  bugs  Aug.  29,  1861,  p.  121.  Whiteside  Co.  Chinch 
bugs  and  rust  damaged  wheat. 

Iowa.— Aug.  15,  1861,  v.  8,  n.  s.,  p.  89.  Van  Buren  Co.  A 
farmer  protected  his  corn  by  pouring  boiling  water  over  every  hill 
in  the  first  row  just  as  the  bugs  had  fairly  entered.  Sept.  12, 
1861,  p.  153.  Des  Moines^  Henry,  Jefferson,  Louisa,  Lucas, 
Monroe,  and  Wapello  Co's.  Wheat  crop  injured  very  much  by 
bugs  and  rust. 
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Wisconsin.— Aug.  29,  1861,  p.  121.  Rock  Co,  Much  wheat  has 
been  ruined  by  chincli  bugs.  Sept.  12,  18(51,  p.  153.  Wahcorih. 
Co.  A  late  spring  and  June  drouth  delayed  harvest  and  gave  the 
chinch  bugs  a  feast. 

Illinois  Fabmer,  Aug.  1861,  v.  6,  p.  289.  An  Unofficial  Look 
among  the  Farms  and  Nurseries. 

The  chinch  bug  ranked  as  a  x>ermanent  enemy.  From  wheat 
stubble  proceeds  to  corn.  Constant  stirring  of  soil  best  known 
protection  to  corn.  Hungarian  grass  apparently  an  attractive  food 
plant. 

Walsh,  B.  D. — The  Chincli  Bug.  (Insects  Injurious  to  Vegeta- 
tion in  Illinois,  pp.  14-17.  Also  published  in  Trans.  IlL 
State  Agric.  Soc,  1859-60,  v.  4,  pp.  346-349.) 

Species  said  to  be  "many-brooded,  like  the  common  house  fly,"  and 
to  hibernate  on  farms  about  fences.  Well  to  burn  along  the  fences 
in  winter.  Single  bug  may  become  parent  of  50,000.  Plowicj,' 
wheat  stubble  as  soon  as  crop  is  cut  recommended.  Four  oocci- 
nellids  said  to  prey  upon  it.  Dry  weather  favorable  and  wet 
weather  unfavorable  to  it. 

1862. 

Prairie  Parmer,  Feb.  1,  1862,  v.  9,  n.  s.,  p.  68. 

Statement  that  chinch-bug  ravages  may  be  prevented  by  sow- 
ing wheat  early. 

Huffman,  G.  R— That  Coffee  in  Effingham  County.  (Prairie 
Farmer,  Feb.  1,  1862,  v.  9,  p.  65.) 

Incidental  mention :  "The  army  worms  were  gone  *  *  *  but 
the  ground  was  covered  with  chinch  bugs."     They  went  into  corD. 

Phelps,  Wilson.— Rye  with  Wheat,  for  Chinch  Bugs.  (Prairie 
Farmer,  April  19,  1862,  v.  9,  p.  241.) 

Reports  that  a  friend  saved  his  wheat  from  the  chinch  bugs  by 
sowing  rye  with  it. 

Prairie  Farmer.    Record  of  the  Season. 

June  14,  1862,  v.  9,  ri.  s.,  p.  377.  Sonih  Pass,  Union  Co- 
"The  fly  is  injuring  many  [wheat]  fields  seriously,  and  in  some  in- 
stances the  chinch  bugs  appear  in  the  same  fields."  July  5, 1862, 
p.  9.  Chrisiian  Co.  Some  complaint  of  chinch  bug  in  spring 
wheat.  July  12,  1862,  p.  25.  Hancock  Co.  ( Warsniv).  Spring 
wheat  will  not  be  worth  cutting.*  tFuly  26, 1862,  pp.  52,  67.  Macon  Co. 
Large  pieces  of  fall  wheat  were  turned  under  because  of  chinch- 
bug  attack  and  put  into  corn  ("which  the  chinch  bug  will  take"), 
and    other    pieces    have     been     plowed    up    for    corn    next    year. 

*When  ranee  of  damage  to  crop  is  not  specially  mentioned,  the  chinch  biig  was^deflnitely  rf 
ported  a8  the  cause. 
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Henry  Co.  Spring  wet  and  cold;  June  wet  and  dry  by  turns; 
July  rtltt»rnately  wet  and  hot.  Wheat,  in  consequence,  so  weak- 
ened by  rust  and  scab  or  spot,  that  chinch  bugs  and  other  insects^ 
with  blight  and  smut,  will  greatly  reduce  crop.  Warren  Co, 
Has  heard  of  but  one  piece  of  spring  wheat  not  infested  by  the 
chinch  bug.  A  great  deal  will  be  uncut,  being  entirely  taken  by 
bug  and  fly.  The  chinch  bug  appears  in  wheat  on  new  ground 
never  before  cropped-  Aug.  9,  1862,  p.  89.  Carroll  Co,  [July  30], 
Wheat  damaged  considerably  in  the  past  week  or  two.  Aug.  16, 
1802,  p.  105.  Mercer  Co.  Early-sown  wheat  fair  where  the  chinch 
bug  did  not  destroy  it.  Stark  Go,  Wheat  was  much  injured,  and 
corn  attacked  in  some  localities. 

Iowa. — July  5, 1862,  p.  9.  Van  Buren  Co,  Most  of  the  spring  wheat 
eaten  up  by  chinch  bugs.  Aug.  2,  1862,  p.  73.  Jefferson  Co. 
Spring  wheat  destroyed.  Van  Buren  Co,  Chinch  bugs  mostly 
destroyed  in  corn  by  heavy  rains.  Aug.  23,  1862,  p.  121.  Much 
injured  wheat  in  central  part  of  State.  Oct.  4,  1862,  p.  217. 
Fayette    Co,      Wheat   light   on    account   of    chinch-bug   ravages. 

Prairie  Farmer,  June  14,  1862,  v.  9,  n.  s.,  p.  376.     Wheat  Pros- 
pects. 

"We  have  before  us  reports  from  more  than  twenty  counties  in 
this  State  and  Iowa,  giving  alarming  accounts  of  the  ravages  of 
the  Hessian  fly  and  chinch  bug.  Many  fields  are  being  plowed 
up  and  planted  to  other  crops,  and  a  large  number  of  acres  not 
so  treated  will  be  left  uncut." 

1863. 

Prairie  Farmer,    Feb.    28,    1863,   v.  11,*  n.  s.,  p.  135.     Question? 
and  Answers. 

*'We  have  been  sadly  afflicted  the  past  year  with  chinch  bugs. 
*  *  *  In  cutting  some  hickories  in  my  field  I  found  these  same 
bugs  thirty  and  forty  feet  up  the  trees,  under  the  bark  and  in 
the  season  cracks." 

Walsh,  B.  D. — Hessian  Flies  and  Chinch  Bugs.     (Prairie  Farmer, 
Mar.  28,  1863,  v.  11,  n.  s.,  p.  196.) 

To  a  correspondent's  question  as  to  whether  bugs  found  in 
hickory  bark  thirtj'  or  forty  feet  up  the  trees  were  genuine  chinch 
hugs,  he  replies  that  they  were  probably  an  insect  which  resembles 
that  bug.  Point  cannot  be  determined  without  examination  of 
specimens.  Mentions  the  usual  hibernating  places  of  the  chinch 
jmg  in  Northern  Illinois,  but  says  he  has  occasionally  found  them 
in  moss  upon  trees. 

Prairie  Farmer,  Apr.  11,  1863,  v.  11,  n.  s.,  p.  226.     The  Chinch 
Bug. 

Last  year,  finding  that  chinch  bu^s  were  likely  to  ruin  his 
wheat,  Mr.  Michael  Hopps,  of  Lyonsville,  Cook  Co.,  remembering 
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that  in  the  old  country  he  had  frequently  rid  plants  cf  insects  by 
the  use  of  gas  lime,  decided  to  try  it  on  the  chinch  bugs,  and, 
purchasing  a  wagon  load,  sowed  it  broadcast  on  the  wheat,  six  to 
seven  bushels  per  acre.  The  bugs  left  immediately  and  his  wheat 
was  saved,  while  that  of  his  neighbors  was  nearly  mined.  He 
also  completely  protected  a  corn  field  which  was  adjacent  to  in- 
fested wheat  by  dropping  a  handful  of  the  gas  lime  on  each  hill 

Prairie  Farmer.    Eecord  of  the  Season. 

May  30,  1863,  v.  11,  n.  s.,  pp.  345,  352.  Iroquois  (19)  and 
Winnebaqo  (20)  Co's.  Chinch  bugs  very  numerous.  June  6,  1863, 
p.  361.  La  Salle  Co,  Chinch-bug  depredation  commencing.  June 
20,  1863,  p.  393.  Champaign  Co,  Wheat  and  oats  looking  well, 
but  chinch  bugs  are  appearing  and  seem  likely  to  ruin  spring 
wheat,  as  they  have,  the  most  of  it,  for  the  last  four  years. 
July  11,  1863,  p.  25.  Bureau  Co,  (June  29).  Some  pieces  of 
spring  wheat  damaged.  Hancock  Co,  Spring  wheat  nearly  ruined 
by  drouth  and  chinch  bugs.  Warren  Co,  Wheat  injured.  Jolv 
18,  1863,  p.  41.  Henrij,  Logan  (9),  and  Piatt  (7)  C&s,  Some 
chinch  bugs  in  wheat,  but  little  injury  as  yet.  July  25,  I860. 
p.  57.  Champaign  Co,  At  work  in  sugar  cane  and  millet  Mar- 
shall and  Winnebago  Co's,  Spring  wheat  nearly  a  failure;  partly 
due  to  drouth  in  the  last-named  county.  Aug.  1,  1863,  pp.  69,  73. 
Carroll  Co,  (July  21).  Spring  wheat  on  poor  land  injured-  La  &i/i' 
Co,  (July  5).  Making  dreadful  depreciations.  Bureau  Co,  (July 
20).  Much  wheat  seriously  injured.  Marshall  Co,  Sorghum  in- 
jured generally.  Aug.  8,  1863,  p.  89.  Fulton  Co.  (July  18).  Some 
complaint  of  chinch  bugs  in  wheat.  Wai^eii  Co.  Wheat  much 
injured.  Aug.  22,  1863,  p.  117.  Bureau  Co.  Near  the  timber  and 
on  old  land  the  chinch  bug  has  done  much  damage.  Sept  12, 186^}. 
p.  165.  Carroll  Co,  Many  pieces  of  spring  wheat  were  taken  by 
the  chinch  bug.  Sept.  19,  1863,  p.  192.  Will  Co,  Sorghum  nearly 
a  failure  on  account  of  chinch  bugs,  drouth,  and  frost. 

Iowa.— May  2,  1863,  p.  281.  Jackson  Co,  (April  24).  Spring 
wheat  almost  a  failure  last  year  because  of  Hessian  fly  and  chinch 
bug.  May  30, 18()3,  p.  345,  Cedar  Co.  Chinch  bug  reported  to  be  in- 
festing somQ  wheat  fields.  June  13,  1863,  p. '377.  Linn  Co.  (4). 
Wheat  and  corn  injured.  Aug.  1,  1863,  p.  69.  Cedar  (July  19), 
Delairarf\  cnid  Jackson  (July  10)  (Vs.  Some  grain  fields  dam- 
aged. Aug.  17,  18f)3,  p.  112.  Buchanan  Co,  (2).  Some  pieces  of 
corn  entirely  devoured.  Iowa  Co.  **Corn  and  sorghum  are  full  of 
chinch  bugs,  even  to  the  top."  Some  late  wheat  injured.  Sept  5, 
1863,  p.  149.     Taijlor    Co.    (Au<;.    19).     Wheat    injured. 

Missouri.— Aug.  8,  1863,  p.  89.  Lewis  Co.  (July  29).  Chinch 
bugs  were  plenty,  but  have  all  disappeared.  Completely  devoured 
large  patches  of  sugar  cane. 

Wisconsin.— June  6,  1863,  p.  361.  Doane  Co,  Some  com- 
plaint of  chinch  bug  in  barley  and  early  wheat.  June  27,  18()3, 
p.  409.     Rock  Co,    (14).      Appearing  in  large  numbers.      July  1^, 
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1863,  p.  41.  Rock  Co.  Weather  dry  and  chinch  bugs  seriously 
injuring  the  wheat  Aug.  22,  1863,  p.  117.  La  Crosse  Co.  (12). 
Spring  wheat  injured. 

W1L.SON,  Wm.  Duane. — Iowa  Farmers'  College,  Crops,  etc.  (Prairie 
Farmer,  July  4,  1863,  v.  12,  n.  s.,  p.  4.) 

Writing  from  Des  Moines,  says  that  owin^  to  the  lack  of  rain 
and  to  chinch  bugs  the  prospect  for  wheat  is  poor. 

F.,  L.  F. — Jo  Daviess  County.  Condition  of  Crops,  Insect  Foes, 
Winter  Wheat,  etc.  (Prairie  Farmer,  Aug.  22,  1863,  v.  12, 
n.  6.,  p.  114.) 

Says  wheat  crop  will  range  from  five  to  thirty  bushels  per  acre, 
the  unusual  variation  being  due  to  the  chinch  bug. 

Illinois  Fabmer,  Aug.,  1863,  v.  8.  p.  247.  The  Way  to  Prevent 
the  Ravages  of  the  Chintz  Bug.  (Quotation  from  "Bureau 
County  Republican"  with  editorial  comment.) 

The  writer  of  the  (quoted  article  thinks  chinch  bugs  are  duetto 
the  poverty  of  the  soil,  as  lice  on  cattle  indicate  half  feeding.  In 
the  field  of  a  thrifty  experimenting  farmer  he  thought  he  saw 
demonstration  that  heavy  manuring  and  plowing  in  August  saved 
wheat  from  the  chinch  bugs  and  secured  a  good  crop,  since  a 
part  of  the  same  field  plowed  at  the  same  time  but  not  manured 
bore  poor  wheat  and  little  of  it.  Advises  farmers  to  plow  in 
August  or  early  September.  The  editor  of  the  "Illinois  Farmer" 
grants  that  good  culture  is  a  remedy  for  the  chinch  bug,  but  em- 
phasizes early  sowing  as  a  means  of  getting  the  crop  out  of  the 
insect's  way.  Thinks  that  in  the  field  referred  to,  the  manure  may 
have  been  put  on  the  drier,  better  drained  part,  where  the  wheat, 
of  course,  matured  rapidly,  and  was  deserted  by  the  bugs  in  favor 
of  the  greener,  more  succulent  grain  adjoining.  Thinks  that  in  a 
wet  season  manure,  by  promoting  heavy  growth  of  straw,  might 
prove  more  disastrous  to  the  crop  than  the  chinch  bugs,  since  be- 
tween lodging  and  rust  it  must  succumb  entirely."  Endorses 
August  plowing.  Proper  soil,  early  and  thick  seeding,  and  thorough 
harrowing  and  rolling,  he  considers  eflPectual  against  material  chinch- 
bug  damage  to  spring  wheat 

GooDSiL,  Curtis. — Crops  in  McHenry  County.  (Prairie  Farmer, 
Sept.  12,  1863,  v.  12,  n.  s.,  p.  163.) 

Reports  winter  rye  "injured  by  chinch  bugs,  and  spring  wheat 
but  half  a  crop."  Says,  "I  observed  portions  of  several  fields 
which  had  been  manured,  where  chinch  bugs  did  no  damage,  and  a 
heavy  crop  of  good  quality  was  the  result." 

Fitch,  Asa. — A  Brief  Account  of  the  most  Important  Injurious 
Insects  of  the  United  States.  (From  Illustrated  Annual  of 
Rural  Affairs.) 

Among  insects  injurious  to  grain  crops  mentions  the  chinch 
bug.    [Not  seen.     See  1st  Kept.  State  Ent.,  N.  Y.,  p.  316.] 
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1864. 

Prairie  Farmer.    Eecord  of  the  Season. 

June  25,  1864,  v.  13,  n.  s.,  p.  443.  Henry  Co.  Reported  bad 
in  wheat.  Never  before  appeared  so  early.  Marshall  Co.  (15). 
Numerous.  July  2,  1864,  p.  5.  Bureau  Co.  (June  22).  Spring 
wheat  nearly  or  quite  ruined  in  some  sections  of  the  county. 
Knox  Co.  Likely  to  destroy  most  of  the  wheat,  and  in  oats  to 
some  extent  Came  very  early  and  are  very  numerous.  July  9, 
1864,  p.  21.  Carroll  Co.  (June  28).  Wheat  thin  and  badly  in- 
fested. DeKalb  Co.  (June  30).  Barley  much  hurt  and  wheat 
damaged.  Mercer  Co.  (June  28).  Likely  to  destroy  spring  wheat 
Woodford  Co.  (June  30).  Wheat,  oats,  and  barley  are  being 
killed.  July  16,  1864,  p.  37.  Carroll  Co.  Com,  oats,  and  wheat 
damaged.  Hancock  Co.  (6).  Chinch  bugs  very  numerous.  Henry 
Co.  Spring  wheat  more  than  half  destroyed.  Livingston  Co.  (6). 
Oats  and  wheat  nearly  ruined  by  drouth  and  chinch  bugs.  PuU 
nam  Co.  (7).  Taking  everything.  Warren  Co.  More  numerous 
and  destructive  than  ever  before.  Will  Co.  Wheat,  oats,  and 
barley  are  being  ruined.  July  23,  1864,  p.  60.  DeKalb  Co. 
Hundreds  of  acres  of  barley  and  wheat  are  being  burned  on  the 
ground  to  destroy  the  bugs.  La  Salle  Co.  (10).  The  wheat  is 
aestroyed,  and  oats  and  corn  are  likely  to  suflFer.  Lee  Co.  (June 
25).  Some  complaint  of  chinch  bug.  Stephenson  Co.  (12).  Wheat 
ruined,  and  corn  and  oats  being  taken.  July  SO,  1864,  p.  (>9. 
Henry  (20)  and  Lee  (25)  Co's.  Very  destructive  to  wheat, 
and  now  on.  corn  or  going  to  it.  McHenry  Co.  (18).  Wheat, 
rye,  barley,  and  late  oats  a  failure,  and  corn  threatened.  Early 
in  season  found  extensive  deposits  of  chinch-bug  eggs  on  roots  of 
grain.  McLean  Co.  (11).  Spring  wheat  almost  entirely  ruined. 
Schuyler  Co.  (18).  Wheat  (especially  spring),  oats,  and  barley 
are  injured,  and  corn  is  being  damaged.  Vermilion  Co.  (15). 
Some  pieces  of  spring  wheat  infested,  and  may  be  injured.  Will 
Co.-  (20).  Rained  in  time  to  save  most  of  wheat  and  oats.  Aug. 
13,  1804,  p.  10.  McDo)iough  and  Tazexmll  Co's.  Have  done  little 
damage.  Bock  Island  Co.  Much  injury;  more  to  barley  than  to 
wheat.  Aug.  20,  1864,  p.  117.  Schuyh-r  Co.  (9).  Killed  late  oats 
and  are  now  in  the  corn.  Aug.  27,  1864,  p.  132.  Effingham  Co. 
(6).  "Chinch  bugs  not  as  bad  as  usual.  We  feed  them  (on 
Hungarian)  until  they  kill  themselves.  The  middle  of  July  we 
could  gather  up  the  dead  [cast  skins?]  by  the  double  handful." 
Sept.  3,  1864,  p.  149.  Lee  Co.  (Aug.  22).  Injury  to  corn  less 
than  supposed. 

Iowa.— June  25.  1864,  p.  443.  Cedar  Co.  (13).  Destroying  much 
wheat.  Clayton  Co.  At  work  in  barley  and  wheat  July  23,  1864, 
p.  60.  Cedar  Co.  (13).  More  destructive  in  certain  sections  of  the 
county  than  ever  before.  Much  wheat  destroyed,  and  fears  enter- 
tained for  com.  Jones  Co.  (8).  "There  are  enough  chinch  bugs 
in  the  wheat,  as  a  general  thing,  to  eat  it  bodily.  As  bad  on 
new  land  as  on  old.     Also  in  oats."     Aug.  6,  1864,  p.  85.     North- 
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em  Iowa  (July  28).  Wheat,  corn,  sugar  cane,  and  Hungarian 
are  infested;  the  latter  not  yet  injured.  Delaware  Co,  (July  25). 
Some  of  the  wheat  is  considerably  damaged  Aug.  13,  1864,  p. 
10.  Decaiur  Co.  (July  30).  Wheat,  oats,  sorghum,  and  corn  in- 
jured.   louKi  Co.  (Aug.    5).     Wheat  and   sorghum   much   injured* 

Missouri. — June  11,  1864,  p.  414.  Leivis  Co.  (May  18).  De- 
stroying a  field  of  barley.  Do  not  touch  oats  adjoining.  All  are 
adults*  Earlier  by  a  month  than  they  have  ever  appeared  before. 
July  23,  1864,  p.  60.  Caldwell  Co.  (4).  Oats  ruined  by  drouth 
and  chinch  bugs.  Little  wheat  sown  last  fall,  but  that  is  gener- 
ally good. 

Nebbaska.— June  25,  1864,  p.  443.  Otoe  Co.  (14).  ^'Drouth  and 
chinch  bugs  threaten  entire  ruin  to  wheat." 

WiscoNSiif. — July  16,  186^,  p.  37.  La  Fayette  Co.  Very  numer- 
ous. Contrary  to  the  general  experience  heretofore,  depredations 
are  most  severe  on  new  ground  and  in  early-sown  wheat.  Now 
in  oats  and  corn.  Aug.  6,  1864,  p.  85.  Fond  du  Lac  Co.  (17). 
Wheat  almost  ruined.  Aug.  20,  1864,  p.  117.  Dane  Co.  Have 
done  more  damage  lately  than  the  drouth.  Aug.  27,  1864,  p,  132. 
Dane  Co.     Some  corn  injured.     Grant    Co.     Some  wheat    injured. 

BuDD,  Joseph  L. — Chinch  Bugs.     The  Best  Way  to  manage  them. 
(Prairie  Farmer,  July  16,  1864,  v.  14,  n.  s.,  p.  36.) 

States  that  chinch  bugs  have  made  wheat-growing  precarious 
in  the  Cedar  Valley  [lowaj.  Advocates  early  sowing  and  thick 
seeding,  plowing  «arly  in .  fall,  and  rolling  the  ground.  Has  by 
these  means  obtained  fair  crops  when  land  worked  in  the  old  way 
yielded  nothing.  He  adds,  **Mr.  S.  G.  Livermore,  of  this  county 
[Benton],  assures  me  that  a  certain  plot  of  land,  manured  three 
years  since,  has  produced  good  crops  of  wheat,  not  especially  mo- 
lested by  bugs,  while  adjoining  wheat,  sown  at  the  same  time 
with  the  same  cultivation,  was  barely  worth  cutting." 

Prairie  Farmer,  July  16,  1864,  v.  14,  n.  s.,    p.  40.    The  Chinch 
Bug. 

Editorial  on  the  chinch-btig  situation.  States  that  wheat,  oats,  and 
barley,  in  Northern  Illinois  and  Wisconsin  have  been  badly  dam- 
aged, and  fears  are  expressed  for  corn  and  sorghum.  Bugs  first 
appear  in  spring  wheat     Abandonment  of  that  crop  suggested. 

Prairie  Farmer,  July  23, 1864,  v.  14,  n.  s.,  p.  52.     Another  Word 
about  Chinch  Bugs.     How  to  use  them. 

From  Cedar  Co.,  Iowa,  "Agricola"  writes  that  early  fall  plow- 
ing and  early  and  thick  sowing,  as  advocated  by  J.  L.  Budd  [see 
above],  are  ineffectual  as  a  chinch-bug  remedy  in  his  county. 
Advocates  deep  sowing  and  compact  ground.  Says,  **Wheat  sown 
in  February,  this  season,  in  this  vicimity,  has  been  entirely  de- 
stroyed by  the  bug." 
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Prairie  Farmer,  July  23,  1864,  v.  14,  n.  s.,  p.  56. 

Editorial  note  calling  attention  to  proper  spelling  of  the  name. 
Sajd  to  be  frequently  spelled  chintz,  by  exchanges.  The  rains  in 
chinch-bug  region  will  probably  check  the  pest. 

Country  Gentleman,  July  28,  1864,  v.  24,  p.  65. 

Reprint  of  an  item  from  the  "Rockford  Register,"  which  reports 
the  successful  use  of  boards  set  on  a  ridge  made  by  plowing 
double  furrows  along  side  of  field,  upper  edge  of  boardis  being 
saturated  with  kerosene.     Bugs  did  not  cross. 

Foster,  Suel.— The  Chinch  Bug  Destroying  the  Wheat  in  Iowa. 
(Country  Gentleman,  July  28,  1864,  v.  24,  p.  58.) 

Writes  from  Muscatine,  Iowa,  July  14,  1864,  of  great  damage 
by  bugs  in  Eastern  and  Central  Iowa.  Winter  wheat  badly  win- 
ter-killed, and  spring  wheat  over  half  destroyed  by  bugs.  Young 
red  bugs  found  about  roots.  Says,  "We  must  quit  growing  spring 
wheat  in  the  West,  until  we  get  rid  of  the  chinch  bug."  Much 
corn  injured. 

Prairie  Farmer,  July  30,  1864,  v.  14,  n.  s.,  p.  69.  [Editorial  re- 
view of  circular  issued  by  Geo.  R.  Chittenden,  concerning 
crop  prospects.] 

Illinois. — Counties  reporting  chinch-bug  injury — "principally 
in  spring  wheat" — are  Bond,  Boone,  Christian,  Henry,  Iroquois, 
Jefferson,  Knox,  La  Salle,  Livingston,  McLean,  Marshall,  Ogle,  Pe- 
oria, Stephenson,  Whiteside,  Woodford.  Iowa.— Counties  infested 
are  Black  Hawk,  Bremer,  Cedar,  Chickasaw,  Clayton,  Dubuque, 
Elkador,  Jones,  Keokuk,  Linn,  Muscatine,  Powesheik.  Wisconsin. 
— The  following  counties  report  damage  by  chinch  bugs:  Colum- 
bia, Crawford,  Dodge,  Grant,  Green,  La  Fayette,  Racine,  Sauk,  Wal- 
worth, and  Waukesha,  the  damage  being  estimated  from  consider- 
able to  almost  an  entire  failure  of  crop.  Oats  and  barley  are  se- 
verely injured,  and  corn  frequently  attacked. 

BuDD,  Jas.  [Jos.]  L.— Chinch  Bug.  Objection  to  Deep  Covering 
of  Spring  Wheat.  (Prairie  Farmer,  Aug.  6,  1864;  v.  14,  n. 
s.,p.  84.) 

Replying  to  "Agricola"  [see  previous  page],  reiterates  belief 
in  efficacy  of  sowing  spring  wheat  early  and  thick.  Suggests 
raising  winter  wheat  instead,  on  account  of  its  being  a  surer  crop. 

Praibie  Farmer,  Sept.  10,  1864,  v.  14,  n.  s.,  p.  164.  Chinch 
Bugs — Birds. 

A  correspondent  mentions  the  appearance  of  chinch  biigs  id 
wheat  on  sod,  but  not  in  numbers  to  do  serious  damage.  Thon- 
sands  of  birds  about  when  seed  was  sown,  but  they  were  after 
the  wheat,  and  necessitated  Ihe  sowing  of  some  land  twice. 
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Prairie  Farmer,  Sept.   10,  1864,  v.  14,  n.  s.,  p.   164.    Game  and 
InsectiyorouB  Birds. 

A  contributor  says  that  "tfie  quail  is  perhaps  the  only  bird  that 
will  destroy  the  chinch  bug  to  any  great  extent." 

Pbaibie  Farmer,  Nov.  12,    1864,  v.    14,   n.  s.,  pp.   306,  307.     The 
Bockford  CJonvention. 

In  report  to  the  Sorghum  Growers*  Convention,  J.  M.  Frink  said 
that  the  chinch  bug  had  materially  injured  sorghum  in  his  vicin- 
ity [McHenry  Co.,  111.].  Mr.  Seward  objected  to  White  Im- 
j;hee  variety,  because  chinch  bugs  seemed  to  be  more  fond  of  it 
than  of  ordinary  cane.  E.  W.  Skinner,  Madison,  Wis.,  reported 
Berious  injury  from  chinch  bugs  this  year  [1864],  and  mentioned 
tarred  boards  as  a  successful  barrier  to  their  progress.  Said  gas 
tax-  would  answer  equally  well. 

Pkairie  Farmer,  Nov.  12,  1864,  v.  14,  n.  s.,  p.  312. 

A  subscriber  [address  not  given]  states  that  chinch  bugs  were- 
worst  in  corn-stalk  ground  plowed  in  spring. 

1865. 

Moss,  A.— (Country  Gentleman,  Jan.    12,  1865,  v.  25,  p.  36.) 

Writing  from  Boone  county,  reports  many  fields  of  com  largely- 
reduced. 

Praibie  Farmer.    Record  of  the  Season. 

April  1,  1865,  v.  15,  n.  s.,  p.  233.  Marshall  Co,  In  one  town- 
ship yield  of  wheat  reduced  last  year  to  seven  or  eight  bushels 
per  acre.  Stark  Co.  Less  wheat  than  usual  will  be  sown  on  ac- 
count of  chinch  bugs.  April  22,  1865,  v.  15,  n.  s.,  p.  304.  Henry 
Co,  "If  this  is  a  wet  season,  as  we  expect,  we  shall  hope  to  get 
rill  of  the  chinch  bug."  McHeiiry  Co.  Less  wheat  sown  than 
heretofore  on  account  of  dread  of  chinch  bug.  May  6,  1865,  p. 
•io4.  Hcmlei'SO}i  Co.  Presence  of  the  chinch  bug  incidentally 
mentioned.  May  13,  1865,  p.  373.  McLean  Co.  Some  chinch 
bug^  visible.  May  20,  1865,  p.  400.  Bureau  Co.  The  "Bepubli- 
can'  says  the  air  was  full  of  chinch  bugs  on  Friday  last.  May 
27,  1865,  p.  417.  Tazetcell  Co.  Little  wheat  sown  on  account  of 
fhinch  bugs.  Whiteside  Co.  (16).  Have  made  their  appearance. 
Jane  17,  1865,  pp.  484,  485.  Editors  note  that  the  chinch  bug, 
which  was  rapidly  multiplying  and  in  many  places  doing,  seri- 
ous damage,  has  probably  been  checked  by  recent  rains.  La 
*bV///('  Co.  (May  30).  Whole  fields  of  corn  destroyed  in  some 
places.  Stark  Co.  (June  4).  Chinch  bugs  aj^pearing  in  large 
numbers.  Winitrbago  Co.  (June  7).  "Chinch  hugs  have  killed 
out  what  little  wheat  the  farmers  did  pow."  Woodford  Co. 
^♦'>).  Some  small  grain  plowed  up  because  of  injury  by  the 
chinch  bug.  June  24,  1865,  pp.  504,  505.  Kjjimjham  Co.  (12).  Wheat 
infested.    Henry  Co.  (12).     Very  numerous  and  attacking  all  kinds 
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of  grain.  Some  are  plowing  up  their  wheat  and  planting  coriL 
La  Salle  Co.  (16).  Appeared  in  great  numbers  three  weeks  ago, 
and  there  are  now  myriads  of  young  T>nes  in  wheat  and  corn,  the 
latter  crop  suffering  most,  hee  Go,  (16).  Spring  wheat  infested;  bnt 
little  injury  yet.  Warren  Co.  (15).  Young  corn  and  other  ten- 
der crops  injured  somew^hat.  July  1,  1865,  p.  528.  Carroll  Co. 
Spring  wheat  full  of  quite  young  chinch  bugs.  The  bug  breeds 
in  barley  as  in  wheat,  but  is  never  found  in  rye  or  oats  [?].  Marion 
Co,  Wheat  crop  will  probably  be  reduced  one  half  on  account  of 
rust  and  chinch  bugs.  July  8,  1865,  p.  4.  Bureau  Co,  Unus- 
ually numerous  for  the  season.  Have  considerably  damaged  wheat, 
oats,  and  barley.  Rain  is  checking  them.  Kendall  Co,  (June  30). 
''Tlenty  in  many  places.  '  My  wheat  will  hardly  be  worth  cutting 
unless  rain  stops  them."  Putnam  Co,  (June  28).  Wheat  attacked. 
July  15,  1865,  pp.  24,  25.  FuU(m  Co,  (8).  Much  wheat  ruined 
Oorn  adjoining  wheat  and  rye  much  damaged.  Chinch  bugs  most 
numerous  in  wheat  following  infested  corn.  Becommends  sowing 
fitrip  of  oats  four  rods  wide  between  com  and  wheat.  July  11, 
from  another  correspondent:  "Wheat  has  suffered  more  from  rav- 
ages of  chinch  bug  than  in  any  previous  season."  Henry  Co. 
Destructive  in  several  sections  of  the  county.  McHenry  Co,  (6). 
Chinch  bug  has  appeared  in  some  fields,  but  has  not  "commenced 
as  savage"  as  in  1864.  July  10,  from  another  correspondent:  More 
numerous  than  ever  before.  In  all  kinds  of  grain.  Wheat  likely  to 
be  a  total  failure.  "Bugs  are  now  attacking  com  in  solid  phalanx." 
Stephenson  Co.  Spring  wheat  injured  early  by  drouth,  and  later 
by  chinch  bug  and  grub.  Wabash  Co.  (June  11).  Wheat  poor, 
and    by  some  the    fact  is    attributed  to    the  chinch  bug.     Young 

America, Co.     Wheat   somewhat  injured.     July  22,  1865,  p. 

44.  Cass  Co.  Fall  wheat  good,  but  spring  wheat  much  Injured. 
Bugs  now  on  the  corn.  Macoupin  Co,  (10).  Wheat  nearly  a 
failure,  owing  to  winter-killing,  rain,  rust,  and  the  chinch  bug. 
Tazewell  Co.  Wheat  has  suffered,  and  bugs  have  migrated  to 
-corn  adjoining  wheat.  Winnebago  Co.  Spring  wheat  is  being  in- 
jured with  the  exception  of  a  very  early  variety.  July  29,  1865, 
p.  69.  Bureau  Co.  (21).  Wet,  cool  weather  has  checked  the 
•chinch  bug.  Cook  Co.  Wheat  and  barley,  half  a  crop — injured 
by  chinch  bug.  Puinam  Co.  (21).  "Corn  doing  well  except 
where  attacked  by  chinch  bug."  Aug.  5,  1865,  p.  88,  Kankakee 
Co.  (July  27).  Not  more  than  half  a  crop  of  wheat,  owing  to 
xihinch  bugs,  rust,  and  blight.  Aug.  12,  1865,  p.  108.  Marshall 
Co.  (July  31).  "No  depredations,  though  the  chinch  bug  made 
its  appearance  before  the  wet  weather  set  in."  Aug.  26,  1865,  p. 
145.     Marion  Co.     Spring  wheat  much  injured. 

lowA.— May  6,  1865,  p.  352.  Adair  Co,  (Apr.  22).  "But  little 
Avheat  sown,  partly  on  account  of  chinch  bugs,  and  partly  on  ac- 
count of  the  general  opinion  that  this  will  be  a  wet  year."  July 
22,  1865,  p.  44  Iowa  Co,  Chinch  bugs  numerous.  Au^.  12, 
1865,  p.  108,  Madison  Co.  (July  31).  Wheat  somewhat  injured 
by  chinch  bug  and  "scab."  Aug.  26,  1865,  p.  144.  Cedar  Co. 
«(14).     Many  wheat  fields  ruined. 
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Minnesota. — July  1,  1865,  p.  528.  Wabasha  Co,  (June  19). 
Crops  look  well,  and  farmers  anticipate  a  heavy  growth  of  sttaw, 
if  the  chinch  bug  does  not  destroy  it.  Jiily  8,  1865,  p.  4.  Bice 
Co.  (June  27).  "The  chinch  bug  is  busy,  but  has,  as  yet,  done 
little  damage."  Aug.  5,  1865,  p.  89.  Goodhue  Co.  (July  24). 
*'Wet  weather  seems  to  have  disposed  of  the  chinch  bugs  that 
last  year  appeared  here  in  considerable  numbers. 

MissouBi. — July  29,  1865,  p.  69.  Clark  Co.  "Rains  have  stopped 
the  work  of  the  chinch  bugs. 

Wisconsin. —July  1,  1865,  p.  528.  Dane  Co.  A  few  chinch 
bugs  about.  La  Fayelte  Co.  "Here  in  full  force,  as  usual.  Not 
doing  much  harm  just  now."  July  15,  1866,  p.  25.  Editorial 
mention  of  great  damage  to  crops  generally  in  1864,  by  chinch 
bug  and  drouth.  July  29,  1865,  p.  69.  Columbia  Co.  Drouth 
shortened  the  growth  of  spring  wheat  and  gave  chinch  bugs  a 
strong  hold.  Fond  du  Lac  Co.  Some  pieces  of  spring  wheat  half 
ruined.  July  1,  1865,  p.  528.  Editors  say,  "Though  we  hear  of 
chinch  bugs  everywhere,  north,  the  extent  of  damage  done  by 
them  seems  comparatively  slight  as  yet," 

Country  Gentleman.    Reoobd  op  the  Times. 

July  6,  1865,  v.  26,  p.  20.  Rock  Island  Co.  (June  23).  "We 
are   much   alarmed   by  the  ravages  of  the  chinch  bug."     July  13, 

18^>5,  p.    36.     Dauby,    Co.      Wheat   and   barley    injured 

somewhat. 

Wisconsin.— July  20,  1865,  p.  52.  Kenosha  Co.  (10).  Some 
spring  wheat  damaged.  Aug.  3,  1865,  p.  84.  Dodge  Co.  (July 
21).    Some  fields  of  spring  wheat  are  nearly  ruined. 

Norton,  H.  B. — Chinch-Bug  Fence.  (Prairie  Farmer,  Apr.  29, 
1865,  V.  15,  n.  s..  p.  327.  Reprinted  in  Valley  Farmer,  June 
1,  1866  [See  Pract.  Ent,  v.  1,  p.  95];  also  in  Pract.  Ent, 
V.  1,  p.  95,  with  note  of  commendation  by  Walsh.) 

Eeports  saving  a  hundred-acre  com  field  in  Ogle  Co.,  111.,  in 
April,  1865,  by  use  of  pine  boards  set  edgewise  and  coated  with 
coal-tar.  Pits  were  dug  at  intervals,  into  which  the  bugs  fell,  and 
from  which  they  were  shoveled  by  the  wagon-load  at  the  rate  of 
thirty  or  forty  bushels  per  day. 

Laughton,  George  R.— The  Chinch  Bug.  (Prairie  Farmer,  June 
17,  1865,  V.  15,  n.  s.,  p.  483.) 

Saved  one  acre  of  wheat  from  chinch  bugs  by  sowing  on  it, 
June  14,  one  bushel  of  salt.  Three  bushels  of  quick  lime  to  the 
acre  without  effect  upon  the  bugs. 

Pbaibie  Farmeb,  July  29,  1865,  v.  16,  n.  s.,  p.  73.  Trees  a  Pro- 
tection  against   Insects. 

In  view  of  the  fact  that  chinch  bugs  and  other  insects  are  be- 
coming almost  intolerable  pests,  the  cultivation  of  belts  and  groves 


of  timber  on  prairie  farms  is  recommended  as  a  means  of  attract- 
ing  birds,  who  are  the  most  destructive  natural  enemies  of 
noxious  insects. 

Beference  to  statement  in  the  '^Bloomington  Pantagrapb"  that 
the  wheat  crop  of  McLean  county  will  only  average  from  eight 
to  nine  bushels  per  acre,  owing  to  chinch-bug  injury. 

Prairie  Farmer,  Sept.  9,  1865,  v.  16,  n.  s.,  p.  190.  The  Chinch 
Bug.  (Extract  from  Waukegan  Gazette,  also  printed  in 
Country   Gentleman,  Dec.  21,  1865,  v.  26,  p.  395.) 

Prints  an  extract  from  "Waukegan  Gazette,"  giving  D.  H.  Sher- 
man's theory  that  the  eggs  of  the  chinch  bug  are  deposited  in  the 
"fuzzy  end  of  the  kernel,"  and  that  the  insect  may  be  easily  erad- 
icated by  steeping  the  seed  in  some  solution  which  will  destroy 
the  larva.  Editorial  comments  [by  C.  V.  Eiley?]  showing  fallacy 
of  idea,  and  stating  that  the  bugs  hibernate  as  adults. 

Prairie  Farmer,  Sept.  30,  1865,  v.  16,  n.  s.,  p.  253. 

Editorial  note  of  receipt  of  a  letter  from  Henry  Shimer,  of  Mt 
Carroll,  to  the  effect  that  farmers  need  not  fear  chinch  bugs  the 
coming  year  as  they  have  "all  died  of  climatic  epidemic  disease.*' 

Prairie  Farmer,  Oct.  21,  1865,  v.  16,  n.  s.,  p.  308.  Chinch  Bugs 
not  in  Seed  Grain. 

Report  of  an  experiment  showing  that  egg  of  chinch  bug  is 
not  deposited  in  kernel. 

Prairie  Farmer,  Nov.  25,  1865,  v.  16,  n.  s.,  pp.  384,  335  Condi- 
tion  of  Crops — Chinch  Bugs,  etc. 

A  correspondent,  address  not  given,  thinks  bugs  have  been  killed 
as  a  result  of  rains.  •  Can  find  no  living  ones.  Says,  "There  is 
no  great  hazard  in  sowing  a  limited  number  of  acres  of  spring 
wheat  in  1866." 

Shimer,  Henry. — Description  of  the  Imago  and  Larva  of  a  New 
Species  of  Chrysopa  [C  ilUnoiensis\  (Proc.  Ent.  Soc. 
Phila.,  1865,  v.  4,  pp.  208-212.) 

Specimens  described  were  obtained  from  a  field  of  corn  (sown 
very  thick  for  fodder)  where  the  larvje  were  voraciously  feeding 
upon  chinch  bugs,  which  literally  blackened  every  stalk  of  corn. 
Estimates  that  there  was,  in  September,  one  or  more  of  the  Chry- 
sopa larvffi  for  every  stalk  of  corn.  One  example  confined  in  a 
bottle  victimized  about  a  dozen  bugs  in  quick  succession,  sucking 
the  juice  from  their  bodies.  Nov.  29,  30,  and  Dec.  1,  saw  this 
and  other  species  of  Chrysopa  flying,  (the  weather  being  quite 
warm  after  three  weeks  of  severe  cold,  which  froze  the  ground 
eight  inches,)  and  thinks  it  probable,  therefore,  that  the  adult 
Chrysopa  may  live  during  the  winter,  in  which  case,  he  sees  rea- 
son to  hope  that  it  will  aid  in  suppressing  the  ravages  of  the  chinch 
bug. 
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W.  H.— Salt   for  Chinch    Bugs— Lime.     (Prairie   Farmer,    Feb.  3, 
1866,  V.  17,  n.  s.,  p.  67.) 

Gives  results  of  experiments  with  salt  and  lime  against  chinch 
bugs,  showing  that  these  substances  have  no  effect. 

J.  G.— Salt  for  Chinch  Bugs.     (Prairie  Farmer,  Feb.  24,  1866,  v. 
17,  n.  s.,  p.  114.) 

Reports  experiment  which  demonstrates  that  salt  applied  to 
wheat  has  no  influence  on  the  bugs. 

Riley,  C,  V.— The    Chinch  Bug.     (Prairie   Farmer,  Mar.  3,  1866, 
V.  17,  n.  s.,  p.  133.) 

Replying  to  a  correspondent,  author  discusses  remedies  which 
have  been  used  or  proposed  for  the  ravages  of  the  chinch  bug — 
ditching,  sowing  winter  grain  with  spring  wheat,  killing  hibernat- 
ing adults,  soaking  seed  in  brine  and  then  liming  it,  sowing  hemp, 
etc.  Theory  that  eggs  are  deposited  on  the  "fuzzy  end  of  the  ker- 
nel" (see  under  Prairie  Farmer,  Sept.  9,  1865,  previous  page) 
thoroughly  exploded. 

Riley,  C.  V.— The  Chinch  Bug.  (Pract.  Ent.,  Mar.  26,  1866,  v.  1, 
p.  47.) 
Again  disposes  of  Mr.  Sherman's  theory  that  chinch  bugs  de- 
posit their  eggs  in  the  "fuzzy  end  of  the  kernel"  (see  previous 
item),  giving  life  history  of  the  insect  as  refutation  of  it,  and  also 
mentioning  the  bootless  microscopic  search  for  eggs  on  wheat  sent 
him  by  Mr.  Sherman.  He  adds,  "Without  advising  farmers  to 
discontinue  steeping  their  grain  in  brine  or  other  solutions  (for 
they  doubtless  give  the  young  plants  a  vigorous  start)  let  them 
understand  clearly,  that  they  do  not  kill  any  chinch  bugs  by  the 
operation;  and  they  should  therefore  rely  on  the  more  sensible 
means  of  burning  all  the  grass,  corn  stalks,  weeds,  etc.,  on  and 
around  their  fields,  before  the  ground  is  thawed  out,  and  of  roll- 
ing the  ground  when  the  grain  is  in." 

Davis,     Southwick.  —  Letter    from    Southern    Illinois.      (Prairie 
Farmer,  Mar.  31,  1866,  v.  17,  n.  s.,  p.  207.) 

From  Hoyleton,  Washington  Co.,  Mar.  13,  1866,  writes  that  the 
chinch  bug  is  the  greatest  pest  they  have,  hardly  leaving  them 
corn  enough  for  their  own  use.  Wheat  generally  out  of  the  way 
before  bugs  are  large  enough  to  do  much  damage,  but  when  it  is 
cut  they  go  into  the  corn  by  millions.  Some  protection  derived 
by  sowing  early  a  strip  of  Hungarian  around  the  corn.  Some 
say  the  Hungarian  kills  them. 

Prairie  Farmer.    Record  of  the  Season. 

Apr.  21,  1866,  v.  17,  n.  s.,  p.  272.  McHenrij  Co,  (6).  "The 
general  opinion  around  here  is  that  the  chinch  bug  has  left  for 
pood."  June  16,  1866,  p.  413.  Boone  Co.  No  signs  of  chinch 
bugs  yet,  although  a  few  were  found  in    spring   about   borders  of 
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fields.  Madison  Co.  (5).  Chinch-bug  devastation  anticipated.  No 
positive  indications.  July  14,  1866,  p.  25.  Ckampaifjn,  Henry, 
and  McHenry  Co's.  No  complaint  of  chinch  bugs;  and  in  the  last 
two  counties  there  seem  to  be  none.  Randolph  Co.  "Corn  back- 
ward and  bufi:s  forward." 

Walsh,  B.  D. — Answers  to  Correspondents.     (Pract.  Ent,  May  28. 
1866,  V.  1,  p.    77.) 

luicidental  mention  of  some  points  in  life  history  in  reply  to  a 
correspondent  who  sent  another  species  supposed  to  produce  the 
chinch  bug. 

Walsh,  B  D. — Answers  to  Correspondents.  (Pract.  Ent,  June  25, 
1866,  V.  1,  n.  s.,   p.  89.)  . 

Comparison  instituted  between  the  chinch  bug  and  an  insect 
belonging  to  the  same  family  sent  by  correspondent  for  name. 

Walsh,  B.  D. — Answers  to  Correspondents.  (Pract.  Ent,  Nov.,  1866, 
V.  2,  p.  21.) 

Replying  to  J.  Pettit,  C.  W.,  who  sent  specimens  of  cbincb 
bugs,  Mr.  Walsh  states  that  they  "differ  remarkably  from  our 
specimens  by  the  wings  being  only  half  as  long  as  the  abdomen." 
Infers  that  they  are  a  geographical  variety.  Species  not  hefore 
known  in  Canada.  Says,  "As  the  insect  is  more  peculiarly  a  south- 
ern species,  I  do  not  apprehend  that  it  is  likely  ever  to  swarm 
with  you,  as  it  often  does  in  the  West;  and  at  all  events,  having 
such  short  wings,  it  will  not  be  able  in  Canada  to  fly  in  swarms 
from  one  locality  to  another  as  our  little  pest   occasionally   does." 

Canada  Farmer,  Dec.  1,  1866.    The  Chinch  Bug. 

Mentions  hibernation  of  the  chinch  bug  at  Grimsby,  Ontario, 
and  gives  account  of  habits  and  seasons.  Quotes  Pnairie  Farmer  for 
remedies.  (Not  seen.  See  Howard's  Bibliographical  List,  Kept 
[U.  S.J  Commiss.  Agric,  1887,  p.  85.) 

1867. 

Shimek,  Henry. — Notes  on  Micropus  (Lygceus)  leucopteruSy  Say, 
("The  Chinch  Bug").  With  an  Account  of  the  Great  Epi- 
demic Disease  of  1865  among  Insects.  (Proc.  Acad.  Nat  Sci. 
Phila.,  1867,  v.  19,  pp.  75-80;  and  Trans.  Northern  111.  Hort. 
Soc,  1867-68,  pp.  97-101.) 

Writing  from  Mount  Carroll,  111.,  gives  detailed  account  of  ob- 
servations during  1864  and  1865,  stating  that  in  the  Mississippi 
Valley  the  insect  reached  the  maximum  of  its  development  in  18i54, 
the  loss  by  its  ravages  that  year  being  estimated  at  more  tliau 
$100,000,000  in  the  currency  prevailing  at  the  time.  Has  seen 
columns  of  the  insect  a  full  week  on  the  march  across  grass  to 
corn,  in  one  instance  even  swimming  a  small  stream.  In  ISW, 
whole  corn  fields  were  overrun  by  them,  the  stalks  being  literally 
raw  from  their  punctures.     When  the  perfect  insects  began  to  fly 
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many  believed  that  they  were  leaving  the  country;  but  it  was 
simply  their  mating  season — the  only  time  (twice  a  year)  at  which 
they  take  the  wing.  Notes  the  fact  that  the  cast  skins  of  the  in- 
tect  are  often  mistaken  for  dead  bugs.  Two  insect  enemies  '  are 
mentioned, — Hippodamia  macuhda  (a  common  species  of  "lady 
bird")  and  Chrysopa  illiiioie^isis  (a  species  of  the  "goJden-eyed 
tly").  These  insects  were  very  numerous, — especially  the  former, 
which  could  be  counted  by  hundreds  on  every  square  yard  of 
ground  after  shaking  the  corn,— but  they  made  very  little  impres- 
sion on  the  chinch  bugs.  Found  chinch  bugs  alive  under  snow 
after  several  days  of  a  temperature  15'  or  20""  below  zero,  but 
'lead  if  above  the  snow.  In  frozen  corn  husks  they  will  live  at  a  tem- 
perature below  the  freezing  point,  and  perhaps  below  zero.  In 
March  and  April,  1865,  found  a  large  majority  of  the  hibernating 
bugs  alive.  May  18  and  19,  abundant  in  spring  wheat,  barley, 
etc.  Eggs  laid  latter  part  of  this  month,  mostly  on  roots  and 
stalks  ^neath  the  ground.  First  larvae  of  the  season  seen  June  10; 
millions  of  young  bugs  June  17,  when  parent  bugs  were  princi- 
pally dead.  "July  16.  Found  many  chinch  bugs  dying  in  the  low 
creek-bottom  land  from  the  effect  of  some  disease,  while  yet  in 
the  larval  state.  July  22.  On  low  ground  young  chinch  bugs  all 
(lead  from  the  disease,  and  it  is  spreading  rapidly  on  the  hills  and 
high  prairies.  Weather  wet  since  first  of  July.  July  28.  Great 
numbers  in  all  stages  of  their  development  are  dying  of  the  pre- 
vailing disease.  Aug.  22.  It  is  almost  impossible  to  find  even 
a  few  cabinet  specimens  of  chinch  bugs  alive."  Says  that 
the  parent  chinch  bug  is  about  twenty  days  in  laying  about  five 
hundred  eggs,  and  then  dies,  the  imago  appearing  in  from  fifty- 
seven  to  sixty  days  after  the  egg  is  laid;  and  that  there  are  two 
distinct  broods  in  a  season,  and  only  two.  The  disease  alluded  to 
was  associated  with  long-continued  wet  and  cloudy  cool  weather, 
and  was  no  doubt  in  some  measure  due  to  it.  No  attempt  to  de- 
fine the  direct  cause.  The  disease  was  not  confineil  to  the  chinch 
bug.  Considers  it  proven  "that  epidemic  diseases  are  incompardbly 
fhr  most  important  agents  in  all  nature  in  destroying  noxious  in- 
sects."    Very  difficult  to  find  any  chinch  bugs  in   18(U). 

Shimek,  Henry.— Additional  Note  on  the  Chinch  Bug.  (Proc.  Acad. 
Nat,  Sci.  Phila.,  1867,  v.  19,  p.  234.) 

Mt.  Carroll,  111.,  Sepi  16,  1867.  "The  chinch  bug  has  entirely 
disappeared  from  this  region,  so  far  as  I  have  been  able  to  ob- 
ser\'e.     Efficient  cause,    the   continuation    of    the    epidemic  among 

them." 

1868. 

Prairie  Farmer,   May  9,  1868,  v.  21,  n.  s.  p.  297.     Birds    rs.  In- 
sects. 

In  this  article  (probably  editorial)  Dr.  Henry  Shimer  is  credited 
with  the  following  statement:  "One  hundred  chinch  bugs  have 
Wn  found  in  the  crop  of  a   quail,  when  shot,    and,  in    a    season. 
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100,000  would  not  be  an  over-estimate  of  the  number  tliat  a  sin- 
gle quail  might  destroy  in  a  ^ood  chinch-bug  year— enough  to 
give  500,000,000  chinch  bugs  if  allowed  to  reproduce  at  iheir 
natural  rate." 

Packard,   A.    S.,    Jb. — Entomological  Calendar.     (Am.  Naturalist, 
June,  1868,  v.  2,  p.,  221.) 

General  assertion  that  the  chinch  bug  appears  in  wheat  fields  in 
June. 

'Clarke,  J.  W.— Our  Wisconsin   Correspondence.     (Cultivator  and 
Country  Gentleman,  July  23,  1868,   v.  32,  p.  61.) 

The  chinch  bug  has  spread  rapidly,  and  is  spotting  the  field 
with  dead  wheat. 

.J[ohnson],  B.  F. — Our  Illinois    Correspondence.     (Cultivator  and 
Country  Gentleman,  July  23,  1868,  v.  32,  p.  61.) 

Chinch  bugs  in  corn,  giving  it  a  whitish  appearance,  called  the 
"scab." 

Prairie  Farmer.    Eecord  of  the  Season. 

July  25,  1868,  v.  39,  pp.  26,  32.  Champaign  Co.  Much  spring 
wheat  already  destroyed,  especially  the  late-sown.  Clinton  0>. 
Wheat  almost  a  failure;  corn  suffering.  Douglas  Co.  Winter  wheat 
good;  spring  wheat  badly  injured;  and  corn  likely  to  be  damaged 
Effingham  Co.  "Chinch  bugs  are  plenty."  Jackson  Co.  Some 
fields  of  wheat  nearly  ruined.  Aug.  15,  1868,  p.  56.  Clinton  Co. 
(1).  Wheat,  oats,  and  corn  much  injured.  Young  chinch  bug^ 
hatching  by  the  million.  Sept.  5,  1868,  p.  80.  Edgar  Co.  Spring 
wheat  a  failure;  three  fifths  of  it  not  harvested.  Many  attribute 
the  failure  to  drouth  and  chinch  bugs.  Remembering  the  dama^t 
done  in  this  section  in  1860,  farmers  are  likely  to  abandon  tb^ 
sowing  of  spring  wheat  and  Hungarian.  Com  promises  well 
Shelby  Co.  Winter  wheat  good;  but  spring  wheat  a  failure  on  ac- 
count of  chinch  bugs  and  hot  weather.  Sept.  19,  1868,  p.  96.  Monn*'. 
Co.  ( 10).  Much  injury  from  chinch  bugs  and  drouth.  Randolph  Co- 
(3).  On  account  of  successive  drouths  and  the  ravages  of  the  chinch 
bug,  corn  raising  is  nearly  abandoned,  and  winter  wheat  is  the 
principal  crop.  Sept.  26,  18G8,  p.  104  Clinton  Co.  A  good  deal 
of  the  corn  will  be  "light  and  chaffy"  on  account  of  injury  bv  the 
chinch  bug.  Oct.  10,  1868,  p.  120.  Effingham  Co.  "The  chinch 
bug  has  been  at  work  on  our  corn  since  the  first  of  July." 

1869. 

Walsh  and  Riley. — The  Chinch  Bug.  ( Micropus  leucopterus,  Say. » 
(Am.  Ent.,  May  and  June,  1869,  v.  1,  pp.  169-177,  194-190) 
An  elaborate  ai*ticle  treating  of  its  past  history,  natural  history, 
natural  checks  upon  multiplication,  effect  of  rains  upon  it,  prophe- 
cies concerning  it,  insects  mistaken  for  it,  damage  done  by  it,  a^^ 
remedies.     Good  synopsis  of  history  in  Illinois.     Believed  to  be  a 
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native  insect  there.  Kept  down  in  former  times  by  prairie  fires. 
Anticipate  increase  until  abandonment  of  wheat  culture  for  a  term 
of  years  becomes  necessary.  Two-brooded  in  Northern  Illinois, 
but  possibly  three,  or  even  four,  broods  farther  south.  Calculate 
that  two  thousand  chinch  bugs,  hibernating  successfully,  may  give 
orii^in  to  two  thousand  millions  the  following  year.  Authors  be- 
lieve that  flights  are  due  to  scarcity  of  food,  and  mention  observa- 
tions opposed  to  theory  that  they  are  taken  for  pairing  purposes. 
Advise  plowing  wheat  land  in  fall  and  rolling  repeatedly  after 
seeding  in  spring,  to  prevent  access  of  female  to  roots.  First 
(laina<re,  and  greatest,  on  dry  land.  Mention  and  figure  of  short- 
wiiit^ed  Canada  form.  Authors  ridicule  Dr.  Shiraer's  theory  of  an 
t'pidemic  disease,  and  attribiite  destruction  to  immediate  effect  of 
'.v**t  weather.  Estimate  damage  by  chinch  bug  in  Illinois  in  1864 
at  over  seventy-three  millions  of  dollars.  Under  head  of  remedies, 
discuss  burning  of  winter  shelter,  scattering  straw  upon  infested 
wheat  and  burning  in  spring,  burning  injured  wheat  at  harvest, 
mixing  spring  wheat  and  winter  rye,  arresting  movement  by 
coal-tar  barriers,  and  the  application  of  gas  lime  to  infested 
fields.  Under  "Recapitulation,"  four  points  are  mentioned  as 
important  and  well  established:  (1)  Chinch  bugs  hibernate  as 
adults  in  rubbish,  old  straw,  corn  stalks,  under  dead  leaves,  among 
weeds  in  fence  comers,  etc.,  therefore  such  substances  should  be 
burned  in  spring.  (2)  The  earlier  in  spring  small  grain  is 
si)wed  the  more  likely  it  will  be  to  escape  the  chinch  bug.  (3) 
The  harder  the  ground  where  grain  is  sowed,  the  less  chance  for 
chinch  bug  to  penetrate  to  the  roots  for  deposition  of  eggs,  hence 
the  importence  of  fall  plowing,  and  rolling.  (4)  A  single  heavy 
rain  immediately  checks  propagation  of  chinch  bugs;  continued 
heavy  rains  diminish  their  numbers  materially;  and  a  long-con- 
tinued wet  secison  barely  leaves  enough  for  seed  another  year. 
The  insect  is  never  ruinously  destructive  except  in  sections  where 
there  is  continued  hot  dry  weather. 

A.  A. — Ilain  as  an  Insect  Destroyer.    (Prairie  Farmer,  July  3,  1869.) 

Writing  from  Boone  Co.,  correspondent  says  that  in  July,  1886, 
the  chinch  bugs,  while  migrating  from  one  field  to  another,  were 
destroyed  by  a  long  cold  rain,  and  he  has  heard  of  no  damage  by 
them  there  since. 

American  Entomologist,  Nov.,   1869,  v.   2,  p.  51.     Entomological 
Jottings.     Chinch  Bugs. 

From  St.  Clair  Co.,  June  5,  1869,  Col.  Fred.  Hocker  writes  that 
heavy  rains  from  the  30th  of  May  to  the  ith  of  June  "op- 
<irated  splendidly'*  upon  the  chinch  bugs.  A  few  days  before  the 
rains  all  the  wheat  roots,  when  examined,  seemed  alive  with  the 
hni^^s.  Refers  to  loss  of  three  acres  of  corn  in  1868  "in  spite  of 
plowing  and  ditching." 
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1870. 

Report    [U.  S.]    Commissioner    of   Aoricultcre,   1869,   p.  537. 
State  Reports  on  Agriculture.     Wisconsin. 

**Wheat,  so  long  the  leading  crop  of  the  State,  has  hardly  lost 
its  prestige.  *  *  *  The  ravages  of  its  enemy,  the  chinch  bug 
(MicropiiS  leucopterus  of  Say),  were  extensive  in  1864,  1865,  and 
1866,  but  the  extremely  cold  winters  that  succeeded,  or  other  nat- 
ural causes,  have  nearly  exterminated  it." 

LeBaron,    Wm.— Do   Birds  do    more  Harm  than  Good?     (Prairie 
Farmer,  March  12,  1870,  v.  41,  p.  74.) 

"The  hairy  caterpillar  are  eaten 'by  very  few  birds;  and  the 
nauseous  Hemiptera,  such  as  the  squash  bug  (Coreus)  and  the 
chinch  bug,  are,  I  believe,  rejected  by  all." 

Clarke,  J.  W. — A  Chinch  Bug  Destroyer.     (Prairie  Farmer,  Apr. 
9,  1870.) 

From  personal  observation,  is  c^uite  confident  that  the  "red- 
headed [winged  ?]  blackbird"  destroys  many  chinch  bugs. 

Prairie  Farmer.     Eecord  of  the  Season. 

June  4,  1870,  p.  176.  Doualas  Co,  Chinch  bugs  said  to  be  at 
work  on  wheat  and  oats.  July  0,  1870,  p.  216.  Logan  Co.  Wheat 
much  injured.  Aug.  6,  1870,  p.  248.  Champaign  Co.  Winter 
wheat  good,  but  spring  wheat  much  injured,  Oct  22,  1870,  p.  336. 
McLean  Co.  Corn  heavy  where  the  chinch  bugs  have  not  injured 
it.     Small  grain  light. 

Missouri.  July  16,  1870,  p.  224.  Worth  Co.  (4).  Chinch  bugs 
have  damaged  wheat.  Oct.  22,  1870,  p.  336.  Livingsion  Co.  (10). 
Dry  weather  and  chinch  bugs  have  injured  the  com. 

J[ohnsonJ,  B.  F. — [Letters  from  Champaign  County,  Illinois,  in 
Cultivator  and  Country   Gentleman.] 

June  16,  1870,  v.  35,  p.  372.  Spring  wheat  is  attacked  by  chinch 
bugs.  July  14,  1870,  p.  436.  Winter  wheat  and  rye  are  too  ma- 
ture to  be  much  injured,  but  spring  wheat,  oats,  and  corn  are 
being  destroyed.  July  21,  1870,  p.  452.  Chinch  bug  in  com  mil^-s 
away  from  stubble  fields  of  winter  or  spring  grains.  Attack  f<H»t 
of  corn  stalk,  or  tassel. 

Riley,  C.  V.—  The  Chinch  liw^—Mivropus  leucopierus.  Say. 
(Second  Ann.  Kept.  State  Ent.  Mo.,  pp.  15-37,  fig.  1.  Re- 
printed in  part  in  Western  Rural,  July  24,  1875.) 

Substantially  the  same  as  conjoint  article  by  Walsh  and  Riley,  in 
Am.  Ent.,  v.  1,  p.  169  (noted  above),  excepting  matter  in  the 
former  concerning  Shimer's  theory  of  epidemic  disease. 

Prairie  Farmer,  Sept.  17,  1870,  v.  41,  p.  292.  Sowing  Wint.-r 
Wheat  on  Ground   infested  by  Chinch  Bugs. 

Replying  to  "G.  W.  P.,"  of  Delavan,  Tazewell  Co.,  who  reports 
the  country  alive  with  chinch  bugs    and   asks  advice  as  to  sowini: 
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late  or  early,  or  not  at  all,  editors  state  tbat  they  have  never 
heard  of  serious  injury  to  young  wheat  in  fall,  but  suggest  that 
it  might  be  well  to  sow  late,  giving  current  reasons  for  their 
opinion.  As  to  injury  the  next  season,  they  say:  "The  destruc- 
tive hosts  of  young  chinch  bugs  do  not  make  their  appearance  till 
near  the  middle  of  June,  and  at  this  time  the  winter  wheat  is 
usually  too  far  advanced  to  be  much  injured  by  them.  Spring 
wheat  and  barley  are  the  crops  in  which  chinch  bugs  have  com- 
mitted such  havoc.", 

Shimer,  Henry. — Entomological  Notes.  ( Trans.  111.  State  Hort.  Soc, 
1869,  V.  3,  n.  s.,  pp.  275-281.) 

Kefers  to  chinch-bug  epidemic  of  1865,  and  to  confirmation  of 
his  predictions  of  subsequent  immunity  from  them.  Says  there  is  much 
more  to  learn  about  the  chinch  bug,  some  obscurity  yet  lingering 
around  its  natural  history.  Speaks  of  larva  of  Hippodamia  macidata 
and  Cht/sopa  plorabunda  feeding  on  chinch  bugs,  and  states  that 
he  reared  the  former,  under  confinement,  to  the  perfect  state, 
feeding  them  with  chinch  bugs  only.  Details  of  observations  and 
experiments  showing  that  the  Chrysopa  feeds  voraciously  upon 
the  chinch  bug.  Speaks  at  some  length  of  the  inherent  proba- 
bility of  epidemic  diseases  among  the  lower  forms  of  life,  and 
says  that  the  causes  of  disease  among  insects  are  laudable  and 
proper  objects  for  the  study  of  the  practical  entomologist. 

1871. 
Glover,  To wnend.— Report  of  the  Entomologist.  (Eept.  [U.  S.J 
Commiss.  Agric,  1870,  p.  89,  fig.  59.) 
Gives  short  general  account  of  the  chinch  bug.  Eggs  deposited 
in  ground — about  five  hundred  by  one  female.  The  insects,  both 
larva  and  pupa  as  well  as  the  imago,  "puncture  and  apparently 
poison  the  terminal  shoots,  buds,  and  the  most  succulent  parts,  of 
growing  plants  of  grain,  grass,  maize,  potatoes,  and  other  vegeta- 
bles, but  do  not  attack  woody  plants."  Two  broods  annually;  per- 
haps three  in  the  South.  Most  destructive  in  hot  dry  summers; 
heavy  rains  said  to  destroy  them.  Early  grain  most  likely  to 
escape  their  ravages.  As  remedies,  recommends  rolling,  burning 
dead  vegetation  and  rubbish  along  fences,  burning  dry  straw  ou 
spots  where  they  congregate,  and  sowing  gas  lime  broadcast  over 
infested  fields  (six  or  seven  bushels  to  the  acre)  or  dropping  a 
handful  of  it  on  each  hill  of  com  when  infested.  He  says:  "Ac- 
cording to  Dr.  Shirker,  coal-tar  is  of  no  use  as  a  remedy.  Quails 
are  said  to  feed  greedily  upon  the  insects,  and  should  therefore 
be  protected." 

[LeB.vron,  Wm."1  —Topics  of  Interest  for  the  Coming  Season:  Chinch 
Bugs,  Potato  Beetles,  and  Codling  Moths.  (Prairie  Farmer, 
May  6,  1871.) 

Makes  general  mention  of  the  chinch-bug  situation  in  Illinois, 
stating  that  the  insect  hibernated  in  moderate  numbers,  and  as 
grain  was  sown  early  he  does  not  apprehend  disastrous  visitation, 
nnless  June  should  be  hot  and  dry.     Awaits  developments. 
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J[ohnson],   B.  F. — [Letters    from  Champaign  County,  Illinois,  in 
Cultivator  and  Country  Gentleman.] 

June  1,  1871,  v.  36,  p.  340.  **The  chinch  bug,  which  is  not  seen 
on  the  calcareous  soils  south  of  latitude  39*^,  has  clone  a  great 
deal  of  damage  north  of  that  parallel;  but  the  bugs  are  now  be- 
lieved to  be  migniting,  and  though  they  do  not  go"  in  clouds  and 
darken  the  air  like  locusts  in  Algeria  and  grasshoppers  in  Utah, 
they  are  flying  in  countless  numbers  in  a  southwesterly  direction." 
June  8,  1871,  p.  364.  "The  chinch  bugs  aie  taking  the  oftta" 
Sept.  7,  1871,  p.  564.  Mentions  presence  of  drouth  and  chinch 
bugs  in  large  portions  of  Illinois,  Iowa,  Wisconsin,  and  Minne- 
sota, which  are  causing  immense  loss.  In  attacking  corn,  bugs 
begin  at  "brace  roots"  and  go  up,  sucking  sap  as  they  go.  Drouth 
and  chinch  bugs  "hunt  in  couples."  Sept.  21,  1871,  p.  597.  Chinch 
bugs  are  still  [Sept.  14]  at  work  in  Champaign  county. 

Cultivator  and  Country  Gentleman,  June  8,  1871,  v.  36,  p.  361. 
An  Insect  Year. 

Scores  of  complaints  of  chinch  bugs  come  from  Illinois  and 
Iowa,  and  some  from  other  sections." 

Prairie  Farmer,  July  7,  1871. 

From  Livingston  Co,  June  28,  1871,  a  correspondent  reports 
total  ruin  to  spring  wheat  by  chinch  bug,  and  great  damage  to 
corn  and  oats.  Probably  not  one  tenth  of  the  oats  in  the  county 
will  be  harvested,  while  much  of  the  corn  has  been  killed  by  the 
bugs,  and  scarcely  a  piece  can  be  found  which  is  not  more  or 
less  injured. 

£LeBaron,  Wm.]  —Visit  to  McLean  and  Tazewell  Counties.    The 
Chinch  Bugs.     (Prairie  Farmer,  Aug.  5,  1871.) 

Records  his  personal  observation  of  the  "desolated  fields"  and 
^'blasted  harvest"  of  the  above-named  counties,  where,  he  says, 
''they  raise  chinch  bugs  instead  of  spring  wheat."  Speaks  of  an 
irregular  periodicity  in  the  appearance  and  disappearance  of  the 
insect,  nnd  of  the  ominous  warnings  they  give  of  their  advent  one 
or  two  years  before  their  onslaught,  if  one  carefully  notes  their 
history.  Says  that  unmistakable  warning  was  given  in  1870  of 
the  prevalence  of  tbe  bugs  this  season  [1871].  They  were  also 
noticed  during  the  winter  by  their  odor,  as  the  shocks  of  corn 
were  fed,  and  were  flying  abundantly  early  in  spring.  These  were 
harbingers  of  the  hosts  "which  have  devastated  the  fields  of  spring 
wheat  and  barley  all  through  the  central  counties  of  Illinois,  and 
also  in  })aris  of  Iowa,  Missouri,  Kansas,  and  the  southern  bor- 
der of  Nebraska."  Believes  that  by  abandoning  the  raising  of 
spring  wheat  and  l)arley  (if  driven  to  the  necessity)  we  can  get  rid 
of  the  chinch  bug, — although  he  notes  rare  instances  where  the 
insect  seems  to  have   bred  in  oats. 
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[LeBakon,  Wm.]— The  Chinch    Bug.     (Prairie  Farmer,  Aug.  12, 
187L) 

Never  before  spread  over  so  large  an  area.  No  heavy  cold  rain 
in  June,  which,  so  far  as  known,  is  the  only  destructive  agency 
that  operates  against  the  chinch  bug  to  any  great  extent.  Knows 
of  no  predaceous  or  parasitic  enemies.  A  correspondent  calls  at- 
tention to  absence  of  chinch  bugs  from  corn  about  which  ants 
have  thrown  their  hillocks  of  sand.  Prospect  for  small  grain 
in  1872  is  discouraging.  If  the  damage  were  confined  to  small 
areas,  LeBaron  would  advise  abandonment  of  spring  wheat  and 
barley;  but  says  the  matter  assumes  a  more  serious  aspect;  when 
we  consider  that  more  than  half  of  Illinois  and  considerable  por- 
tions of  Missouri,  Kansas,  Iowa,  and  Nebraska  are  affected.  The 
alternative  of  giving  up  wheat  altogether  and  planting  only  corn 
would  answer  for  a  small  area,  but  not  for  a  large  one,  because 
of  the  effect  on  supply  and  demand.  Every  one  must  use  his  own 
judgment;  but  we  can  see  no  other  rational  course  than  to  abandon 
spring  wheat  and  barley  wherever  chinch  bugs  have  prevailed  the 
present  season,  and  run  the  chances  upon  winter  wheat,  rye,  and 
other  staple  crops.  When  myriads  of  bugs  have  settled  on  a 
wheat  field  nothing  can  be  done.  Plowed  furrows  and  boards  set 
edgewise  and  smeared  with  coal-tar  have  been  used  to  obstruct 
passage  from  one  field  to  another. 

[LeBaron,  Wm.]  —The  Chinch  Bug  and  Other  Insects.     (Prairie 
Farmer,  Aug.  26,  1871.) 

First  quotes  a  letter  from  a  correspondent  who  deprecates  the 
recent  practice  of  plowing  under  corn  stalks  as  one  which  saves 
the  lives  of  the  chinch  bugs,  urging,  instead,  the  burning  of  the 
stalks.  LeBaron  says  the  suggestion  is  in  the  right  direction, 
but  mentions  some  practical  difficulties  in  carrying  it  out,  and 
also  notes  its  insufficiency  as  a  remedy. 

[LeBaron,  Wm.]  — The  Chinch  Bug  Once  More.  (Prairie  Farmer, 
Sept.  2,  1871.) 
Writes  in  reply  to  the  following  questions  submitted  by  a  Ne- 
braska farmer:  "(1)  Have  we  greater  reason  to  fear  the  recur- 
rence of  the  chinch  bug  next  season  on  account  of  their  great 
prevalence  at  the  present  time?  (2)  Will  these  pests  be  likely  to 
remain  with  us  late  enough  to  do  fall  wheat  damage?  (3)  All 
things  considered,  which  would  involve  the  least  risk,  to  put  in 
largely  spring  wheat  or  winter  wheat?" 

After  a  consideration  of  some  general  principles  as  to  insect 
multiplication  and  natural  checks  thereupon,  he  says  in  reply  to 
No.  1,  "Yes,  unless  there  are  some  agencies  at  work  of  which  we 
are  totally  ignorant."  Speaks  of  June  rains  as  an  important  check 
upon  prevalence  of  chinch  bug,  and  believes  that  it  "has  never 
been  known  to  prevail  in  any  year  when  the  month  of  June  of  the  pre- 
ceding year  has  been  attended  by  heavy  rains."  No.  2  he  answers 
in  the  negative,  and  No.  3  in  favor  of  winter  wheat,  as  it  is  not 
especially  liable  to  injury  either  in  fall  or  spring. 
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€ULTIVATOR     AND    COUNTRY     GENTLEMAN,      Oct.    26,   1871,  V.  36,  p. 

680. 

Note  that  a  "Missouri  Republican"  correspondent  had  succees- 
fully  [?]  used  salt  to  prevent  progress  of  bugs  in  corn  field. 
Sprinkled  row  of  corn  just  ahead  of  bugs,  and  earth  between  it 
and  the  infested  corn  with  strong  brine. 

Prairie  Farmer,  Nov.  11,  1871.     Straw  Injured  by  Chinch  Bugs. 

In  reply  to  a  query  on  the  subject,  a  correspondent  says  that 
he  feeds  straw  and  corn  damaged  by  chinch  bugs  to  stock  with- 
out injury.  In  regard  to  getting  rid  of  the  insect  by  raising  no 
spring  wheat  he  says,  "In  this  region  [Kinmundy,  Marion  Co.] 
we  raise  no  spring  wheat  nor  barley,  but  oats,  winter  wheat, 
and  plenty  of  chinch  bugs,  and  they  breed  in  the  wheat  first." 

[LeBaron,  Wm.] — Introduction.     (Prairie  Farmer,  ,  187L) 

Chinch  bugs  were  sufliciently  numerous  in  localities,  to  start 
destructive  colonies  in  June.  The  most  important  preventive 
measure  against  them  is  to  sow  spring  wheat  as  early  as  possibla 
It  is  not  the  hibernating  bugs  but  their  summer  progeny  that  do 
the  mischief.  These  do  not  appear  until  about  the  middle  of 
June,  and  if  we  can  get  spring  wheat  well  matured  by  that  time 
it  will  escape  their  ravages.  For  this  reason  the  earlier  winter 
wheat  is  not  often  injured  by  them. 

[LeBaron,  Wm.] —The  Chinch  Bug  once  more.     (Prairie  Farmer, 
,  18tl.) 

In  reply  to  questions,  says  that  the  absence  of  cold  drenchiDg 
rains,  and  the  slight  check  by  birds  and  parasitic  insects,  indicate 
excessive  prevalence  of  chinch  bug  in  1872;  but  as  it  feeds  but 
little  in  the  fall,  winter  wheat,  maturing  early  in  the  spring,  will 
escape  serious  damage;  and  the  chances  for  winter  wheat  are  very 
much  better  than  for  spring  wheat  where  chinch  bugs  have  pre- 
vailed this  season. 

1872. 

Bethune,  C.  J.  S. — Insects  affecting   the    Wheat   Crops.     3.    The 
Chinch  Bug  {Micropns  leueopferus,  Say).     (Rept.  Ent  Soc. 
Ontario,  1871,  pp.  55-57.) 
A  compiled  account  of  the  history,  natural  history,  injuries,  and 

enemies  of  the  insect,  with  notice  of  remedies. 

Glover,  Townend. — Eeport  of  the   Entomologist.     (Kept  [U.  S.] 
Commiss.  Agric,  1871,  p.  84,  fig.  17.) 

States  that  the  chinch  bug  has  been  very  destructive  in  Iowa, 
Kansas,  and  the  Northwestern  States.  Quotes  a  correspondent  who 
finds  salt  a  successful  barrier  to  progress  of  chinch  bug.  Stirs  half 
a  gallon  of  salt  into  a  pail  of  water  and  sprinkles  ground  and  row 
of  corn  just  ahead  of  the  bugs.  He  says  they  ^o  from  row  to  row 
-*'with  almost  as  much  precision  as  a  man  plowing  the  corn." 
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Glover,  Townend. — Eeport  of  the  Entomologist.  (Kept.  [U.  S.] 
Commiss.  Agric,  1872,  p.   121.) 

Mentions  regions  where  special  damaeje  was  done  to  sorghum  by 
the  chinch  bu^.  Newly-sown  [fall?]  wheat  injured  in  several 
counties  in  Indiana  and  Missouri,  and  in  Linn  Co.,  Kansas. 
Franklin  Co.,  111.,  was  overrun  to  the  great  damage  of  the  corn 
crop,  as  also  certain  counties  in  Indiana  and  Missouri,  and  Linn 
Co.,  Kansas.  In  Crawford  Co.,  Missouri,  three  distinct  broods  are 
noted:  first  early  in  May;  second  late  in  June;  third  about  the 
last  of  August.     [First  and  third  are,  of  course,  the  same.] 

LeBaron,  Wm. — The  Chinch  Bnfi;  {Micropierus  lexicopierus.  Say). 
(Third  Kept.  State  Ent.  Ill,  1871,  pp.  142-1^6.  See  also  5th 
Ann.  Kept.  Board  of  Trustees  IH.  Industrial  Univ.,  1871-72, 
pp.  193-200.) 

Notes  the  excessive  prevalence  of  the  chinch  bug  in  1871.     The 
most  serious  depredations  occurred  in  a  belt  of  territory  100  miles 
wide,  commencing  in  the  western  part  of    Indiana    and    extending 
more  than  400  miles  west,  and  embracing  more  than  40,000  square 
miles.     Over  this  area  spring  wheat  was  reduced  to  not  more  than 
a  quarter  of  an  average  crop,  and  in  many  places  wholly  destroyed; 
barley  was  less  than  half  a  crop;  and    oats    not  more    than    three 
fourths.     Center  of   belt  a  little    north    of  the    center   of    Illinois, 
being  about  on  a  line  with  the  junction  of  Iowa  and  Missouri,  and 
taking   in   a  corresponding  part    of    Southern  Iowa  and  Nebraska 
and  of  Northern  Missouri  and  Kansas.     South  of  this  belt  no  con- 
s<iderable  damage,  owing   to  prevalence  of    winter  wheat  as  a  crop 
I  ?];  and  north  of  it  a  tolerable  crop  of  spring  wheat  was  harvested, 
though  chinch  bugs  were    numerous   enough    in  Northern    Illinois 
and  Southern  Wisconsin  to  damag(^  the  crop  somewhat  and  to  ex- 
cite  serious    apprehensions    for    the    future.     Estimates  the  "total 
loss  by  chinch  bugs  in  the  State  of  Illinois    in  tlie  year  1871  up- 
'K'ards  of  )810,500,000,"  and  the  combined  loss  in  the  Northwestern 
States,  from  this  insect,  during  the  same  year,  upwards  of  §30,000,000. 
Treats  of  destruction  and  prevention  under  six  heads.     (1)  Natural 
enemies.     Lady-bugs,  larvje  of  lace-winged  flies,  and  quails  are,  he 
says,  so  reported.     He  has  no  hope  of  essential  aid   from    natural 
enemies  in  destruction  of  chinch  bug.      (2)    Early  sowing.      Says 
this  seems  not  a  reliable  measure.     In  this  connection  recommends 
the  plan  of  sowing  stimulating  substances  (as  salt  and  lime)  with 
the  grain  to  hasten  ripening    as  a  plan  well   worthy   of  trial,   and 
citos  an  encouraging  instance.     (3)  Prevention  of  migration.    Men- 
tions   as    the    two    principal    measures,   plowing   a    succession   of 
furrows  across  path  of  insects,  and  barricading  with   fence-boards 
Vjesmeared  with  coal-tar  or  kerosene   oil.      Says    the    last   plan    is 
most  effective,  but  that  the   boards   may   be   discarded    as    an  un- 
necessary trouble  and  expense,  as   it   has   been    demonstrated  that 
a  stream  of  coal-tar  poured  on  the  ground  will   intercept  the  pro- 
cess of  the    insects  if   renewed   every   other    day.     (4)    Burning 
com  stalks  and  rubbish  in  the  fall.     On    this    point   he  quotes  at 
some  length  from  a  letter  written  him  on  the  subject  by  a  practical 
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observer  who  comes  to  the  following  conclusion:  "As  to  burning 
stalks  with  a  view  to  destroying  the  chinch  bugs  I  have  but  little 
faith  in  it.  Could  the  stalks  be  burned  before  excessive  cold 
weather  sets  in,  very  probably  a  large  portion  of  the  bugs  conld 
be  destroyed;  but  by  the  time  the  com  can  be  harvested  and  the 
stalks  are  dry  enough  to  burn,  the  chinch  bugs  have  taken  to 
their  legs  or  wings  and  left  for  parts  unknown."  (5)  Abstaining 
from  the  cultivation  of  those  gi'ains  upon  which  they  chiefly  suV 
sist.  He  thinks  that  bugs  will  probably  not  breed  in  oats  to  any 
extent  after  the  first  year  of  their  infesting  it  [since  disproven], 
and  that  abandonment  of  the  cultivation  of  spring  wheat  and  bar- 
ley, if  there  is  concert  of  action  over  a  considerable  territory,  will 
rid  that  section  of  the  chinch  bug.  The  presence  of  chinch  bugs  will 
not  prevent  the  raising  of  cbrn  or  winter  grains  the  coming  year. 
Speaking  of  other  proposed  remedies  he  approves  of  burning  badly 
infested  grain  just  as  bugs  are  about  to  migrate;  says  that  the  practice 
of  sowing  winter  rye  with  spring  wheat  is  founded  on  the  mistaken 
notion  that  chinch  bugs  feed  on  the  blades  of  grain;  and  regards 
all  attempts  to  check  their  depredations  by  throwing  offensive 
substances  upon  them  as  labor  lost.  Speaking  of  natural  agencies 
which  are  destructive  to  these  insects,  he  inclines  to  the  view  that 
they  may  be  destroyed  by  the  severity  of  winter  as  well  as  by  the 
rains  of  summer. 

J[ohnson],  B.  F. — [Letters    from    Champaign  County,  Illinois,  in 
Cultivator  and  Country   Gentleman.] 

Apr.  25,  1872,  v.  37,  p.  2G1.  "The  chinch  bugs  have  stood  the 
winter,  and  are  about  by  millions."  May  23,  1872,  p.  325.  *'0n 
May  5,  chinch  bugs  were  out  by  millions.  Nothing  will  save  the 
oats,  spring  grain,  and  corn  crop,  except  a  continuance  of  such 
cool  and  moist  weather  as  we  have  had  for  a  week,"  Aug.  8, 1872, 
p.  501.  **Tho  chinch -bug  damages  this  season  are  scarcely  to  be 
estimated,  so  limited  are  they." 

[LeBaron,  Wm.] —Chinch-Bug  Experiences  of  1872.  (Prairie  Far- 
mer, Aug.  24,  1872.) 

Article  deals  chiefly  with  the  questions  of  the  places  of  hiber- 
nation and  climatic  influences.  Thinks  fallen  leaves  constitute 
their  "ordinary"  or  "normal"  places  of  hibernation,  and  where  no 
trees  furnish  these,  "there  is,"  he  says,  "good  reason  to  suppose 
that  many  of  them  fly  to  the  nearest  woodland  in  order  to  obtain 
their  natural  protection."  As  exceptional,  mentions  their  being 
found  under  bark  of  logs  and  in  worm-eaten  nuts.  Says  that  the 
chinch  bug  certainly  hibernates  in  the  woods  to  a  sufficient  extent 
to  perpetuate  the  race,  but  whether  in  numbers  to  threaten  crops 
the  succeeding  year  has  not  been  determined.  Considering  the  ex- 
cessive prevalence  of  the  chinch  bug  in  1871,  and  its  "almost  total 
disappearance"  the  next  year  in  the  belt  of  territory  where  its 
ravages  were  so  serious,  he  does  not  think  the  fact  can  be  ex- 
plained by  the  severe  cold  with  which  the  winter  opened,  and  the 
scarcity  of  snow,  but  is  rather   due    to   the    timely   rains   in    May 
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and  Jane;  and  he  says .  experience  teaches  that  after  a  chinch-bug 
season  we  cannot,  the  next  year,' argue  immunity  from  damage  by 
these  insects  from  any  peculiarities  of  the  winter. 

LeBabon,  Wm. — Lecture  on  Insects.     (Fourth  Ann.    Bepi    Board 
of   Trustees  111.  Industrial  University,  1870-71,  pp.  176-180.) 

The  chinch  bug  furnishes  the  most  remarkable  example  on 
record  of  the  efficacy  of  climatic  influence  in  exterminating  noxious 
insects.  The  chinch  bug  delights  in  dry,  hot  weather.  The  rainy 
season  of  1869,  embracing  the  month  of  June,  which  is  the  chief 
feeding  tod  propagating  season  of  these  insects,  almost  extermi- 
nated them  from  Illinois;  but  they  are  again  becoming  numerous, 
and  in  some  localities  there  is  reason  for  the  gravest  apprehen- 
sion for  the  spring  wheat  crop  of  the  coming  year.  In  those  dis- 
tricts where  they  were  numerous  last  fall,  sow  sparingly  of  spring 
wheat  next  year,  and  get  the  seed  into  the  ground  as  early  as  pos- 
sible. Burn  corn  stalks  and  other  litter  that  lie  about  fields  and 
fences.  It  is  not  probable  that  these  insects  would  ever  multiply 
to  any  great  extent  if  spring  wheat  were  not  cultivated.  They  at- 
tack barley,  but  will  not  eat  oats  unless  compelled  to  [?].  Winter 
rye,  like  winter  wheat,  is  too  far  advanced  in  early  spring,  in  this 
part  of  the  country,  to  be  much  injured  by  them.  Corn  does  not 
easily  succumb  to  them,  generally  only  a  few  rows  being  injured; 
sometimes,  however,  whole  fields  are  laid  waste.  These  insects  gener- 
ally migrate  on  foot.  Furrows  plowed  across  their  path,  or  boards 
s(^t  on  edge  and  smeared  with  coal-tar  have  been  used  to  arrest 
their  progress.  The  eflScacy  of  all  such  methods  will  depend  on 
the  thoroughness  and  ingenuity  with  which  they  are  carried  out. 

1873. 

Packard,  A.  S.,  Jr. — Insect  Calendar.     The  Insects  of  June.     (Our 
Common  Insects,  p.  203.) 

Quotes  a  few  lines  from  Harris  concerning  the  time  of  season 
the  chinch  bug  appears,  and  its  food  plants;  and,  as  an  indication 
of  its  wide  distribution,  says  he  has  detected  it  in  August  on  the- 
summit  of  Mt  Washington. 

Prairie  Farmer.    Becord  of  the  Season. 

Apr.  5,  1873,  v.  44,  p.  112.  Hancock  Co,  (Ma.-  26.)  "Winter 
wheat  is  badly  used  up  on  black  prairie  soil.  Some  are  re-sowing 
with  spring  wheat,  but  most  of  our  farmers  refuse  to  have  it  on 
their  farms,  fearing  another  plague  of  chinch  bugs."  Lixnnqston 
^'o.  (Mar.  26).  "Small  grain  has  been  wholly  discarded  here  for 
the  last  two  years  on  account  of  the  chinch  bug."  June  21,  1873, 
p.  200.  Union  Co.  (June  7).  "Chinch  bugs  are  numerous  in  a 
8f)od  deal  of  our  wheat  this  spring."  June  28,  1873,  p.  208.  FiiU 
f(m  Co.  (June  7).  The  chinch  bug  is  out  in  full  force,  but  the 
present  prospect  for  spring  wheat  and  oats  is  good.  July  19,  1873, 
I>.  232.  Cluij  Co.  (5).  Chinch  bugs  plenty.  Cmnherland  Co.  (10). 
"Corn  will  make  a  fair  crop,  if  the  bugs  will  let  it  alone."     Fayelie 
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•Co.  (8).  Cliinch  bugs  numerous.  Have  killed  a  great  deal  of  corn 
already.  Aug.  2,  1873,  p.  248.  Kane  Co.  Chincli  bugs  numeroi^, 
And  doing  great  damage  to  late-sown  wheat.  McHenry  Co. 
(July  21).  Many  pieces  of  spring  wheat  are  being  injured. 
Union  Co.  Corn  is  being  seriously  injured.  Aug.  9,  1873,  p.  25:». 
Claij  Co.  (1).  Many  chinch  bugs.  Oct  4.  1873,  p.  320.  Shelby 
Co.  (Sept..  18).  "Between  the  drouth,  frost,  and  chinch  bugs,  our 
corn  crop  will  be  a  small  one.'*  Nov.  8,  1873,  p,  360.  Clay  Co. 
(Oct.  20).  **The  country  is  full  of  chinch  bugs.  Early  wheat  in- 
jured by  bugs  and  grasshoppers."  Galluiin  Co.  (Oct,  25).  "Wheat 
that  was  put  in  with  a  drill,  although  damaged  by  the  bug,  was 
very  nearly  a  full  crop,  while  that  sown  broadcast  was  not,  for 
two  or  three  counties,  one  third  of  a  crop."  Corn  also  consider- 
ably damaged  by  chinch  bug. 

Iowa.  July  5,  1873,  p.  216.  Scotl  Co.  (June  17).  A  few  chinch 
bugs,  but  they  are  not  general,  and  spring  wheat  is  growing 
luxuriantly. 

Kansas.  May  3,  1873,  p.  114.  Crawford  Co.  (Apr.  19).  "A  few 
persevering  farmers  have  sown  spring  wheat,  as  usual,  but  as  this 
crop  is  invariably  destroyed  by  the  chinch  bugs  they  are  com- 
pelled to  import  seed  every  year."  July  5,  1873,  p.  216.  Labeiie 
Co.  (June  23).  "Last  Thursday  and  Friday  were  days  of  de- 
struction in  Labette  and  Cherokee  counties.  The  wheat  acreage 
was  one  third  more  than  last  year,  but  last  Thursday  and  Friday 
more  than  that  one  third  was  destroyed  by  chinch  bugs.  Rank 
and  early  wheat  are  late — in  many  cases  will  not  pay  for  harvest- 
ing. *  *  *  All  corn  fields  adjoining  wheat  fielck  are  coveretl 
with  chinch  bugs."  July  12,  1873,  p.  224.  Neosha  Co.  (June 
25).  "Wheat  is  about  half  a  crop;  oats  look  fine,  and  corn  is 
good.  Chinch  bugs  very  bad."  July  26,  1873,  p.  240.  Bailer  Co. 
(14.)  "Spring  wheat  all  considerably  injured."  Nov.  1,  1873,  p. 
352.  Labette  Co.  (Oct.  20).  "An  average  crop  of  wheat,  though 
much  injured  by  the  chinch  bug." 

Missouri.  July  26,  1873,  p.  240.  Shelby  Co.  AVheat  was  in- 
jured considerably.  Aug.  2,  1873,  p.  248.  Scotland  Co.  Some 
spring  wheat  nearly  destroyed.  Dec.  6,  1873,  p.  392.  St.  Charles 
Co.  (Nov.  20).  "Corn,  as  a  general  thing,  is  a  poor  yield.  Cause, 
drought  and  chinch  bugs." 

J[ohnson],  B.  F. —  [Letters  from  Champaign  County,  Illinois,  in 
Cultivator  and  Country  Gentleman.] 
July  24,  1873,  p.  468.  "The  chinch  bug  [July  16]  is  unheard 
of."  Aug.  14,  1873,  p.  516.  Eemarking  on  freedom  of  corn  from 
insect  enemies,  states  that  chinch  bugs  do  not  ent^^r  corn  fields 
till  after  small  grain  and  mpadows  are  exhausted. 

TLeBaron,  Wm.]  — Nebraska  Grasshopper. — Twig  Pruners.— Chinch 
Bugs.     (Prairie  Farmer,  Aug.  16,  1873,  v.  44,  p.  257.) 

To  a  correspondent  from  Cobden,  who  writes,  "What  can  be 
done    to    stay  the   ravages   of    the   chinch   bugs?     They   are  new- 
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comers  here,  and  we  do  not  know  what  to  do,"  he  replies  that  if 
lit'  is  correct  in  his  impression,  winter  wheat,  as  a  rule,  escapes 
the  ravages  of  the  chinch  bug;  and  that  since  as  far  south  as  Cobden 
winter  wheat  is  the  variety  almost  exclusively  raised,  his  corre- 
.--poudent  need  have  no  serious  apprehensions  in  regard  to  this 
pe^t  He  also  expresses  the  opinion  that,  although  not  yet  arrived 
at  the  point  of  adopting  so  desperate  an  expedient,  the  farmer 
may  virtually  exterminate  the  chinch  bug  by  ceasing  to  raise 
wheat. 

Prairie  Fabmer,  Oct.  11,  1873,  v.  44,  p.  321.  The  Wheat  Crop. 
[From  the  September  Eeport  of  the  Department  of  Agri- 
culture.] 

**In  Indiana  this  crop  [wheat]  has  suffered  from  winter-killing, 
the  fly,  chinch  bugs,  and  heavy  rains  in  the  shocL"  In  Illinois, 
^'Spring  wheat  has  been  injured  to  some  extent  by  chinch  bugs, 
rust,  and  storms."  In  Missouri  and  Kansas  chinch  bugs  are  said 
to  have  reduced  the  yield  of  wheat  in  some  counties. 

[LeBaron,  TV m.] -Chinch  Bugs.  (Prairie  Farmer,  Oct.  18,  1873,  v. 
44,  p.  331.) 

Answer  to  letter  from  "Egypt,"  who  writes  from  Odin  Sept.  22, 
1*^73.     Letter  given  in  full. 

'  I^f^ypt"  states  that  he  has  suffered  from  the  ravages  of  chinch 
I'Uj^'s  for  twenty-eight  years,  during  which  time  they  have  steadily 
increased  in  numbers.  While  at  first  they  only  injured  oats  and 
^priug  wheat,  they  now  swarm  in  corn  fields;  and  this  summer 
iiHVf?  attacked  meadows  and  pastures.  Formerly  they  crawled  from 
ti^'U  to  field;  now  tbey  fly  in  swarms.  Hungarian  and  buckwheat 
are  no  longer  any  protection,  for  they  fly  long  distances.  Years 
Hi^o  it  was  thought  that  the  abandonment  of  spring  wheat  would 
exterminate  them;  now,  to  starve  them  out,  we  would  have  to 
luake  the  land  a  desert. 

L^'Baron  replies  in  a  general  rather  than  a  specific  manner,  and 
a^ks  for  more  definite  information  concerning  the  charges  brought 
airaiiist  the  chinch  bug  as  a  southern  insect,  saying  that  from  a 
imrthern  point  of  view  it  has  been  regarded  as  a  destroyer  of 
the  spring  grains,  especially  wheat  and  barley.  He  dwells  at  some 
l»^ii^'th  upon  the  natural  history  of  the  insect,  telling  "Egypt"  that 
tbe  ''crawling  stage"  is  by  far  the  most  destructive  period  of  the 
iusect's  life;  that  they  hibernate  mostly,  if  not  exclusively,  in  the 
winged  state,  flying  only  when  about  to  deposit  their  eggs,  the  parent 
^'ug  perishing  soon  after.  Probably  never  originate  in  corn,  and 
<lo  not  thrive  and  propagate  on  oats  alone.  In  the  Northern 
States,  lay  their  eggs  on  the  roots  of  wheat  and  barley.  He  says, 
*'W(!  should  expect  that  in  this  more  genial  clime  [Southern  Illi- 
ii<»isj  the  chinch  bug  might  become  a  more  permanent  resident, 
hut  on  some  accounts  less  destructive,  than  at  the  North,  *  ♦  * 
vliere  it  has  been  both  the  most  destructive,  and  the  most  change- 
nhle  and  evanescent  of  insects." 
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1874. 

Prairie  Farmer.    Record  of  the  Season. 

Mar.  7,  1874,  v.  45,  p.  80.  Union  Co,  (Feb.  19).  "Chinch  bng. 
very  plenty  about  here  in  sage-grass  patches  and  under  the  bark 
of  trees."  Mar.  14,  1874,  p.  88.  Edtcarcls  Co.  (Feb.  20).  For 
the  last  three  years  the  hay  crop  has  been  light,  the  army  worm, 
drought,  and  chinch  bug  being  the  cause.  Mar.  28.  1874,  p.  V^ 
Franklin  Co.  (Mar.  1<)).  **Uur  crops  last  year  were  not  ku 
average,  on  account  of  chinch  bugs  and  drought"  Apr.  11. 
1874,  p.  120.  Kane  Co.  (Mar.  20).  "But  a  small  amount  of 
wheat  will  be  sown;  barley  w^ill  be  no  better;  it  was  nearly  ^ 
failure  last  year;  it  propagates  the  chinch  bug."  Apr.  25,  1S74, 
p.  130.  St.  Clair  Co.  (Apr.  16).  The  chinch  bug  is  just  appear- 
ing. Our  wheat  is  hardly  ever  hurt  by  it,  as,  by  the  time  th*^ 
young  ones  are  ready  for  it,  the  straw  is  too  hard  for  tliem. 
Union  Co.  (Apr.  13).  ** Wheat  looks  as  fine  as  we  could  wish,  * 
*  *  but  our  farmers  seem  greatly  alarmed  about  the  chinch 
bug.  I  tell  them  they  need  not  fear  him  if  it  keeps  on  raiuini; 
every  few  days."  June  13,  1874,  p.  192.  Kane  Co.  (5).  "AVhoat 
oats,  and  barley  bid  fair  for  a  large  crop,  if  the  chinch  bugs  lio 
not  destroy  them.  They  have  already  made  their  appearance  iu 
some  fields."  Menard  Co.  "The  chinch  bug  has  come  and  vili 
probably  take  the  wheat  and  oats  and  some  fine  fields  of  coru." 
June  20,  1874,  p.  200.  Brown  Co.  (11).  Wheat  is  injured  by  the 
chinch  bug.  VVill  Co.  (8).  Chinch  bugs  quite  numerous,  but  th*^ 
rains  will  stop  their  progress.  July  4,  1874,  p.  216.  MonUrn 
Co.  (June  20).  Oats  and  wheat  injured  by  chinch  bugs.  July  11. 
1874,  p.  224.  Christian  Co.  (June  29).  Wheat  and  corn  injnnH]. 
Menard  Co.  (June  29).  Spring  wheat  ruined,  and  unless  it  rain- 
soon  oats  and  corn  will  be  devoured.  Moultrie  Co.  (June  25 1 
Spring  wh(3at  killed  and  the  chinch  bugs  are  on  the  corn.  Julv 
18,  1874,  p.  232.  Clark  Co.  (June  27).  Wheat  injured.  Cliutim 
Co.  (July  6).  In  sections  of  this  county,  and  Marion,  Washing- 
ton, and  Jefferson  counties,  severe  drought  and  chinch  bugs.  One 
quarter  of  the  corn  destroyed  or  badly  injured  by  the  bugs. 
Coles  Co.  (July  4).  Have  done  considerable  damage  wherevt-i 
there  was  any  small  winter  grain.  Wheat  and  rye  almost  an  en- 
tire failure,  and  some  corn  adjoining  entirely  ruined.  Hanc(»d 
Co.  (July  8).  Chinch  bugs  very  numerous.  Iroquois  Co.  (July 
6;.  Spring  wheat  and  oats  infested.  Katie  Co.  (July  10).  Chinyli 
bugs  mort»  destructive  than  for  years  past.  Menard  Co.  Com  in- 
fested. Montfjomrrij  Co.  (July  9).  Chinch  bugs  sweeping  off  acrf^ 
of  corn.  Shell)}]  Co.  (July  6).  Wheat  and  oats  very  much  in- 
jured, and  com  now  beini^  seriously  damaged.  July  25,  1874,  p. 
240.  Boone  Co.  (13).  Spring  wheat  badly  injured.  Clatj  r«- 
(12).  Corn  damaged.  Johnson  Co.  (14).  Wheat  and  corn  in- 
fested. Macon  Co.  (12).  Corn,  wheat,  and  oats  very  badly  dam- 
aged. Marion  Co.  (June  26).  Chinch  bugs  very  destructive. 
Scott  Co.  (July  14).  Plenty  of  chinch  bugs.  Aug.  1,  1874,  p. 
248.      Franklin   Co.    (July   21).     Oats    badly   damaged   and  some 
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corn  killed.  Bugs  still  at  work.  Kane  Co,  "Dry  weather  and 
ciiiiicli  bugs  are  using  up  the  corn."  Macoupin  and  Sangamon 
Co's.  (July  23).  Spring  wheat  a  complete  failure  and  injury  to 
corn  very  great.  Wabash  Co,  (July  15).  Wheat  and  oats  were 
killed  by  the  chinch  bugs  in  some  instances,  and  late  corn  is 
likely  to  suffer  terribly.  Augi  8,  1874,  p.  256.  Faijeite  Co,  (July 
•2<)).  Chinch  bugs  very  numerous.  La  Salle  Co,  (27).  "More 
hu^^  than  wheat."  Logan  Co,  (28).  Spring  wheat  almost  a  fail- 
nrv,  Monlgomery  Co,  (20).  Killing  a  great  deal  of  corn.  Stark 
(o.  (28).  Did  little  damage.  Unimi  Co,  (27).  Very  destructive. 
Aucr.  15,  1874,  p.  265.  Franklin  Co.  (July  25).  "Chinch  bugs 
plenty."  Hancock  Co,  (Aug.  4).  "Some  chinch  bugs."  Johnson 
^''>.  (July  24).     Have  just  had  fine  rains.     Chinch  bugs  have  left 

for   parts    unknown.      Lulu,  Co.    (Aug.  5).      Some    spring 

Avheat  not  cut  on  account  of   chinch    bugs,  and   considerable  corn 

is  destroyed.     Next  brood  of  bugs  hatching  by  the  million.     Aug. 

±1  1874,  p.  272.     Kane  Co.  (7).     Corn    is    being  badly  damaged. 

Aug.    29,  1874,  p.  280.      Logan    Co.    (15).      Some    spring    wheat 

wholly  destroyed.     McHenry  Co.  (20).     The  chinch   bug   has  had 

much  to  do  with  destroying  the  crops.     ScoH    Co.     Corn  damaged 

hy  chinch    bug    and  drought.     Sept.  5,  1874,  p.  288.     Carroll  Co, 

u\ug.  24).     "A  good  smell  of   chinch   bugs  this  season;  doubtless 

getting    ready  for  next    year."     Hancock    Co.  (Aug.  24).     Chinch 

I>ng8  in    the  com.     Late  corn  will   suffer  severely  unless  it  rains 

very  soon.     Sangamon  Co.    The  chinch  bugs  destroyed  our  spring 

crops  of  wheat  and   barley,  most   of  our  oats,  and  scores  of  acres 

of  com.     Williamson  Co.  (Aug,  24).    Wheat  never  better.     Ripened 

liefore    the   bugs   injured   it.     Sept.  12,  1874,  p.  296.     Fulton    Co. 

<Aug.  28).     Drouth  and  chinch  bugs  have  cut  the  corn   short  one 

half.    Sangamon    Co.  (Sept.  1).     Millions   of   chinch    bugs,  but  a 

^''>od    crop    of    wheat   notwithstanding.      Sept.    26,    1874,   p.    312. 

^^ffingtiam    Co,    (5).     AVheat    and    corn   about   half  a  crop  in  our 

neighborhood;  oats  a  total  failure.      Chinch  bugs  worse  than  ever 

^x'fore.     Hancock    Co,  (18).     More  chinch    bugs  than  ever  before. 

Fanners    cutting  a  good  deal    of    the  corn    for   feed.     Macon  Co, 

Sprin<.'  wheat  much  injured  by  chinch  bugs.      E.<<gs  laid  by  them 

hatched  in  time  for  some  late  corn  to  receive  injury;  but  the  bugs 

are  now    living  on    the    fall  wheat.     Tazewell    Co.     Spring  wheat 

iijjnred.     Oct.  3,  1874,  p.  320.     Lulu,  — ^ Co.  (Sept.  11).  Corn 

not  half  a  crop.  Chinch  bugs  now  going  to  early-sown  wheat. 
^'hristian  Co.  (Sept.  21).  Much  wheat  (all  the  spring  wheat), 
•^'its,  and  corn  destroyed.  Small  grain  does  not  pay  here.  Mont- 
'jntuery  Co.  (Sept.  21).  Chinch  bugs  have,  in  places,  taken  vol- 
unteer wheat  and  oats.  Farmers  afraid  to  sow  wheat.  Wlcite  Co. 
<Sept.  21).  In  western  part  of  county  corn  badly  damaged.  Will 
^'".  (Sept.  21).  The  little  wheat  raised,  badly  hurt  by  chinch 
hu;^s;  rye  somewhat  damaged.  Oct.  17,  1874,  p.  33().  McDon- 
'fiKjh  Co,  (7).  ^'Spring  wheat  light  and  hurt  by  the  bugs."  Oct. 
%  1874,  p.  1344.  Iroquois  Co.  (12).  Drought  and  chinch  bugs 
<fiu8ed  short  crops.  Spring  wheat  i)lowed  under  just  as  it  was 
heading  out,  while  chinch  bugs  were  young  and  numerous.     Oats, 
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when  heading,  promised  forty  bushels;  chinch  bugs  reduced  i:  to 
twenty.  Corn  also  injured  by  them.  Oct.  31,  1874,  p.  35i  ^m^ 
gaman  Co,  (21).  Second  brood  of  chinch  bugs  did  much  daraae 
to  corn.  Nov.  14,  1874,  p.  368.  PiaU  Co.  '  "Chinch  bugs  an<i 
grub  worms  more  than  plenty."  Nov.  21,  1874,  p.  376.  Fumi^^ 
and  Macoupin  Co's.  (9).  Corn  severely  injured.  Nov.  28,  ISTl, 
p.  384-  Cook  Co.  Hundreds  of  acres  of  wheat  and  thousands  A 
acres  of  corn  destroyed.  Ma<x)n  Co.  (17).  Low,  flat  fields  'f 
corn  seem  to  withstand  ravages  of  chinch  bug  the  best.  Oats  aui  j 
wheat  crops  fair  where  chinch  bugs  did  not  take  them,  but  k>[l^  | 
pieces  of  wheat  were  entirely  devoured.  Dec.  12,  1874,  p.  4^"'  ' 
Boone  Co.  Chinch  bugs  abundant.  "Many  fields  of  grain  vt-rv  i 
cut  only  for  feed  and  litter."  Iroquois  Co.  (Nov.  30).  Corn  ami 
wheat  injured  by  chinch  bugs. 

Iowa.— Aug.  29,  1874,  p,  280.  Jefferson  Co.  Drought  and  chinch 
bug.     Wheat  light;  oats  good;  corn  a  good  deal  injured. 

Kansas.— May  23,  1874,  p.  168.  La6c«e  Co.  ( May  11 ).  ''ChiLoh 
bugs,  which  destroyed  a  great  deal  of  wheat  last  year,  are  very 
abundant  this  spring."  July  11,  1874,  p.  224.  Jeffcrscm  ' '• 
Chinch  bugs  in  myriads.  Much  wheat  destroyed,  that  which  :^ 
cut  being  about  half  a  crop.  Oats  and  corn  now  infested.  Shih- 
ner  Co.  Spring  wheat  not  worth  cutting.  July  18,  1874,  p.  21>i 
Labette  Co.  (June  25).  Wheat  scarcely  hurt  at  all  by  chino'i 
bugs.  Aug.  1,  1874,  p.  248.  Marion  and  Sumner  Go's.  (July  '3»'. 
Spring  wheat  and  com  injured  in  the  former  county;  spring  wht;at 
a  little  damaged  in  the  latter.  Aug.  8,  1874,  p.  256.  Wilson  ^" 
Chinch  bugs  numerous.  Aug.  29,  1874,  p.  280.  Douglas  Co.  { Aui: 
17).  Corn  greatly  reduced  by  chinch  bugs,  drouth,  and  gra.-^ 
hoppers.  Wheat  nearly  an  average  crop.  Sept.  12,  1874,  p.  ¥'^}' 
Crawford  Co.  (Aug.  28).  Half  the  wheat  taken,  and  com  wil 
scarcely  average  five  bushels  to  the  acre.  Nov.  7,  1874,  p.  •'»''* 
Marshall  Co.  "Dry  weather,  chinch  bugs,  and  grasshoppers 
used  up  all  the  com  and  vegetables."  Dec.  19,  1874,  p.  41^ 
Franklin  Co.  (4).  Corn  crop  almost  a  failure  on  account  of  \i^ 
grasshoppers,  chinch  bugs,  and  drouth. 

Missouri.— July  18,  1874,  p.  232.  Dade  Co.  (July  8).  AVb^ai 
considerably  damaged,  but  corn  has  suffered  severely.  Some  fieW; 
have  ten  to  twenty  acres  entirely  cleared.  Aug.  15,  1874,  p.  *2''' 
Linn  Co.  (July  31).  Com  damaged  by  bugs  and  drouth.  Au:: 
22,  1874,  p.  272.  St.  Charles  Co.  (10).  Corn,  wheat,  and  oat> 
^good,  although  injured  by  chinch  bugs.  Sept.  12,  1874,  p.  296.  (''[^^ 
Co.  (Sept.  2).  Corn  cut  short  one  half  by  chinch  bug  and  cky 
weather.  Oct.  10,  1874,  p.  328.  Bates  Co.  (Sept.  21).  ^SW- 
oats,  and  corn  crops  nearly  failures  on  account  of  dry  weatbei, 
chinch  bugs,  and  grasshoppers.  Carroll  County.  (Sept  -•'• 
"Chinch  bugs  more  plenty  than  corn."  Nov.  7,  1874,  p.  J^^'' 
Saline  Co.  (Oct.  22).  "Chinch  bugs  and  insects  of  all  kii'i^ 
seemed  to  vie  with  the  hot  dry  weather  in  the  destruction  of  cn)p> 
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Wisconsin.— Aug.  1,  1874,  p.  248.  Dane  Co.  (July  20).  De^ 
stroying  wheat  and  barley.  Worse  than  for  many  years  before. 
Green  Co.  (July  20).  Going  fi*om  wheat  to  corn  by  millions. 
Sept.  19,  1874,  p.  304.  Doane  Co.  (8).  Greater  part  of  the  corn 
l»dly  damaged. 

J[ohxson],  B.  F. — [Letters    from  Champaign  County,  Illinois,  in 
Cultivator  and  Country  Gentleman.] 

June  11,  1874,  v.  39,  p.  372.  Much  talk  of  the  chinch  bug,  as 
might  have  been  anticipated  from  the  dry  weather  in  May.  Aug. 
13,  1874,  p.  517.  Chinch  bugs  on  every  farm  in  Central  Illinois. 
Formerly  they  were  confined  to  spring  wheat  and  oats,  penetrating 
only  a  few  rods  into  com  fields  on  the  exposed  sides.  This  year 
they  are  everywhere.  Aug.  20,  1874,  p.  532.  Incidental  men- 
tion of  ^chinch-bug  damage  to  corn.  Sept.  3,  1874,  p,  5G5.  In 
answer  to  an  inquiry  for  the  reason  that  farmers  cut  grain  when 
attacked  by  chinch  bugs,  states  that  it  is  to  secure  it  for  feed. 
Oct  15,  1874,  p.  659.  Cattle  and  horses  injured  by  eating  com 
stalks  infested  by  chinch  bugs,  some  deaths  being  reported.  Symp- 
toms resemble  Texas  fever.*  Suggests  sowing  insect-killing  plants, 
like  tobacco,  hemp,  nightshade,  etc.,  as  barriers.  Origin  of  "chintz" 
and  "chinch."  Oct.  29,  1874,  p.  692.  Chinch  bugs  are  flying  in 
swarms  at  midday  (Oct.  21).  Thinks  they  are  migrating.  Drift 
before  a  light  wind,  but  would  probably  be  driven  to  earth  by  a 
heavy  one. 

Foot,  Lawrence. — A  Way  to  stop  Chiuch  Bugs.     (Prairie  Farm- 
er, July  11,  1874,  V.  4§,  p.  217.) 

If  the  bugs  are  on  a  few  outer  rows  of  corn,  plow  a  ditch 
between  them  and  the  remainder  of  the  corn,  keeping  it  dusty  by 
dragging  a  log  along  it.     Very  few  bugs  can  cross  tliis  ditch. 

P.,  S.  M. — The    Prospect    in   Central    Illinois.     (Prairie   Farmer, 
Aug.  1,  1874,  V.  45,  p.  241. ) 

"The  damage  already  done  to  the  growing  corn  in  many  locali- 
ties by  the  chinch  bug  is  beyond  repair." 

Prairie  P.\rmer,  Aug.  8,  1874,  v.  45,  p.    249.      Condition   of   the 
Crops.     (Extract  from  Crop  lieport. ) 

In  the  Northwestern  States  spring  wheat  suffered  especially 
from  the  ravages  of  chinch  bugs  and  other  insects.  Damage  of 
more  or  less  serious  character  to  this  crop  by  chinch  bugs  in  sec- 
tions of  Indiana,  Illinois,  AVisconsin,  Iowa,  Missouri,  and  Kansas. 

Prairie  Farmer,  Aug.  15,  1874,  v.  45,  p.  257. 

An  Iowa  correspondent  objects  to  furrow  and  log-dragging  as 
loss  effectual  against  the  chinch  bug  than  sowing  a  pock  of  winter 
wheat  per  acre,  with  spring  wheat. 

•  R<>cent  Inquiry  has  not  verified  thle  report.    S.  A.  V, 
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•Clark,  J.  A. — Destroying  Chinch  Bugs.     (Cultivator  and  Countir 
Gentleman,  Aug.  20,  1874  v.  39,  p.  531.) 

Writing  from  Jefferson  Co.,  Wis.,  reports  the  gathering  of  th^ 
bugs  under  oat  bundles  in  field,  and  suggests  destroying  them 
there.     [Mistakes  cast  pupal  skins  for  dead  bugs.] 

Jackson,  Wm. — What  of   the  Crops.      (Prairie  Farmer,    Sept  19, 
1874,  V.  45,  p.  297.) 

Here  [Godfrey,  Madison  Co.?]  we  had  no  rain,  he  says,  from 
June  25  to  Aug.  21,  except  enough  to  lay  the  dust  once  or 
twice.  Oats,  from  drought  and  chinch  bugs,  only  about  half  a  crop, 
and   corn  still  less. 

Harrison,  Kandolph,  [and  Editors].— The  Chinch  Bug.     (Cul- 
tivator and  Country  Gentleman,  Oct.  15,  1874,  v.  39,  p.  659.  i 

Harrison  writes  from  Cumberland  Co.,  Va.,  that  chinch  bngs 
have  done  serious  damage.  Especially  fond  of  broom  corn.  Edi- 
tors summarize  observations  of  Harris,  Packard,  Shimer,  and 
others,  and  advocate  burning,  sowing  strips  for  bait,  and  trenches. 
Usually  injurious  only  in  hot,  dry  seasons. 

Cultivator  and  Counry  Gentleman,  Oct.  15,  1874,  v.  39,  p.  668. 
Kecord  of  the  Times. 

Montgomery  Co.  (5).  Chinch  bugs  and  dry  weather  chief 
causes  of  failure  of  corn. 

1875. 

J[ohnson],  B.  F.— [Latters  from    Champaign    County,  Illinois,  in 
Cultivator  and  Country  Gentleman.] 

Jan.  7,  1875,  v.  40,  p.  5.  Keplying  to  inquiry,  "If  there  \& 
danger  that  chinch  bugs  will  be  propagated  by  sowing  oats  from 
a  crop  injured  by  them,"  he  says:  "This  insect  lays  it^s  eggs  in  tbe 
earth  about  the  foot  of  stalks  of  grain  plants.  It  might  be  well 
to  examine  the  seed  carefully,  and  if  chinches  are  there  sift  them 
out  if  possible,  then  scald  in  hot  water  (but  not  sufficiently 
to  kill  the  oat  germ),  and  then  roll  in  dry  salt  or  some  other 
pungent  pickle  before  sowing."  Apr.  8,  1875,  p.  213.  "It  is  so 
warm  to-day  [Mar.  30]  that  chinch  bugs  are  collecting  and  comini? 
to  the  sui'face  in  masses,  under  and  about  every  piece  of  board, 
bunch  of  straw,  and  pile  of  corn  stalks,  and  they  are  swarming 
through  the  whole  of  last  year's  weeds  and  rubbish  that  encum- 
ber grain,  grass,  and  corn  fields." 

M.,  E.  H.— The  Chinch  Bug  Pest.  ( Prairie  Farmer,  May  22, 1875.) 
Mentions  enormous  loss  by  chinch  bugs  in  Kansas,  and  enumer- 
ates other  states  subject  to  the  pest.  Notes  a  petition  to  the  last 
Congress  from  the  Cherokee  territory  praying  for  loan  of  mouey 
because  of  damage  from  chinch  bugs.  Mention  of  habits  and 
description  of  "scoop  shears"  which  gather  bugs  as  the  outer  rows 
of   corn  are  cut, — which  rows  should  be  close  planted. 
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Glover,  TowNEND. —Entomological  Eecord.  Insect  Injuries.  (Month- 
ly Report  U.  S.  Dept.  Agric,  May  and  June,  1875.) 

A  few  chinch  bags  in  Virginia.  They  are  reported  in  Arkansas, 
Kentucky,  Indiana,  Illinois,   Wisconsin,  Missouri,  and   Kansas. 

Thomas,  Cyrus. — Chinch  Bug.      (Prairie  Farmer,  June  12,  1875.) 

General  article  on  the  history  and  life  history  of  the  insect,  with 
notice  of  remedies  and  literature.  Pass  the  winter  in  the  winged 
state;  appear  in  spring  between  middle  of  March  and  first  of  May, 
aud,  at  roots  of  wheat,  deposit  eggs,  which  hatch  in  about  two  weeks,  the 
bugs  reaching  maturity  in  five  or  six  weeks  and  depositing  the  second 
batch  of  eggs.  The  insects  which  hatch  from  these  eggs  usually 
attack  corn,  and,  unless  destroyed  by  climatic  influences,  live  till 
cold  weather  and  seek  winter  quarters  in  which  to  hibernate. 
Here  they  may  be  destroyed  by  burning  the  stalks  or  rubbish 
that  afford  them  shelter.  Limited  areas  which  cannot  be  reached 
by  fire  may  be  thoroughly  and  repeatedly  drenched  with  good 
effect  Farmers  must  act  in  concert.  Befers  to  cases  cited  by 
LeBaron,  Shimer,  and  Eiley,  indicating  that  cold  may  kill  these 
insects,  and  mentions  also  an  instance  in  which  some  were  thawed 
from  ice  in  which  they  had  been  frozen,  and  then  moved  about  as 
in  spring.  Copious  rains  at  the  periods  of  egg-hatching  great 
check  upon  multiplication.  In  a  winter  following  a  rainy  season 
they  will  be  reduced  to  a  minimum.  Two  successive  favorable 
years  necessary  to  their  fullest  development,  and  they  seldom  ap- 
pear in  destructive  numbers  without  having  given  warning  the 
previous  year. 

GCLTIVATOB   AND   COUNTRY    GENTLEMAN,   July   1,  1875,   V.   40,  p.  405. 

A  correspondent  writes  that  the  "growing  of  wheat  has  been 
almost  abandoned  in  Will  Co.  because  of  the  chinch  bug." 

CULTIVATOR  AND  COUNTRY  GENTLEMAN,  July  8,  1875,  V.    40,  p.  428. 

Correspondent  from  Bond  Co.  says  that  rain  has  killed  oflP  nearly 
all  the  chinch  bugs. 

Everest,  H.  J. —Destroying  Chinch  Bugs.     (Western  Bural,  July 
17,  1875.) 

Writes  from  Dane  Co.,  Wis.,  of  saving  corn  fields  by  use  of 
fence  boards  and  tar.  Boards  set  up  edgewise;  dirt  put  against 
their  lower  edge,  and  tar  poured  along  the  top,  it  being  renewed 
every  five  or  six  days.  Holes  dug  in  front  of  the  boards,  into 
which  the  bugs  fell. 

Western  Rural,  Oct.  23,  1875.    Insect  Injuries. 

Extract  from  a  summary  by  the  U.  S.  Department  of  Agriculture 
of  the  injuries  done  by  insects  during  the  present  year,  which 
states  that  the  chinch  bug  "made  its  power  felt  in  only  a  few 
localities." 

8.  E.-A  4 
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Thomas,   Cyrus. — Entomological   Notes,   No.    2.     Winter   Plowing 
and  Spading. — Chinch  Bugs.     (Western  Bnral,  Nov.  6, 1875. • 

Exhorts  farmers  to  report  results  of  experiments  for  destnicti'^'D 
of  insects.  Knowledge  of  what  will  not  do  any  good  is  next  in 
importance  to  a  knowledge  of  that  which  will.  Time  now,  he  say?, 
to  apply  torch  to  whatever  rubbish  may  aiford  chinch  bugs  win- 
ter  quarters.  Knows  no  better  practical  preventive  Mentions 
finding  a  few  bugs  that  had  survived  the  wet  weather  of  the 
summer,  but  had  been  destroyed  by  some  insect  enemy — probably 
the  spotted  lady  bug  {Hippodamia   maridafa). 

Thomas,  Cyrus.— Lime  for  Chinch  Bugs.      (Prairie   Farmer,  Not. 
6,  1875.) 

Thinks  it  probable  that  lime  would  be  beneficial  as  a  fe^tiliz^^^ 
assisting  the  plant  to  resist  the  attack  of  the  bugs,  but  gives  it  as 
his  opinion  that  it  will  not  destroy  them  unless  administered  c 
such  quanties  as  to  kill  the  wheat  Urges  concert  of  action  in 
burning  them  in  their  winter  quarters. 

Glover,  Townend. — Beport  of  the  Entomologist.     (Bepoit[U.  S.] 
Commiss.  of  Agriculture  for  1874,  p.   127.) 

In  1873  chinch  bug  heard  of  in  only  one  county  east  of  AllegkL) 
Mountains— Halifax,  Virginia.  In  1874  more  or  less  destructive  to 
small  grain,  corn,  and  grass  in  various  Atlantic  Coast  states  and  in  ^\*< 
Virginia  and  Kentucky.  It  was  also  reported  from  various  counti»^ 
in  Ohio  and  Indiana,  and  the  drought  favored  their  operations  a•'^ 
far  north  as  Wisconsin.  They  w^ere  quite  injurious  in  some  pftvt.^ 
of  Iowa,  but  their  most  fatal  ravages  were  in  Missouri,  where  tliev 
were  so  numerous  on  some  farms  as  to  swarm  into  houses  aiii 
barns.  They  were  particularly  destructive  to  grass  and  grain,  but 
in  some  localities  com  adjacent  to  wheat  sutfered,  and  in  otbt-r- 
wheat  on  timber  land  measurably  escaped.  Kansas  reports  mcT'- 
or  less  injury  in  twenty-seven  counties.  In  Illinois,  destraotiv'^ 
sweep  still  wider,  embracing  the  following  counties:  Meuar:. 
Sangamon,  Perry,  Effingham,  Fayette,  Jackson,  Clay,  MaditMi- 
Clinton,  St.  Clair,  Massac,  White,  Randolph,  Cass,  Pike,  Logaiu 
Cumberland,  Hancock,  Macon,  Marion,  Pope,  Mason,  McHeiin 
Crawford,  Jersey,  Macoupin,  Montgomery,  Moultrie,  Morgan,  Ei^i- 
laid,  Vermilion,  Washington,  Wayne,  Piatt,  Schuyler,  Shelby,  au. 
Edwards.  In  some  of  these  counties  they  appeared  early  enouL' 
to  attack  winter  wheat  before  harvest  and  to  make  the  wlieV. 
stubble  a  point  of  attack  upon  the  various  spring-sown  crops. 

MuHLEMAN,  J.  E. — Insect  Life  in  Winter.     (Trans.  Hi.  State  Hcrt 
Soc.  1874,  p.  250.) 

Mention  of  trapping  chinch  bugs  and  other  insects  under  Iwanl- 
placed  in  orchard  for  that  purpose. 
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Riley,  C.  V. — The  Chinch  Bug-^-Micropus  leucopterus  (Say). 
(Seventh  Kepi  State  Ent.  Mo.,  1874,  pp.  19-50.  Appendix, 
pp.  51-71,  figs.  2,  3,  4.) 

An  exhanstive  treatment  of  the  subject,  called  out  by  the  un- 
paralled  damage  done  by  the  chinch  bug  in  Missouri  in  1874,  and 
the  general  ignorance  prevailing  there  concerning  its  history  and 
habits.  Ascertaining  by  circular  of  inquiry  that  his  Second  Re- 
port had  a  very  limited  circulation  among  the  farmers  of  Missouri, 
the  article  in  it  on  the  chinch  bug  is  reproduced  in  part.  (For 
abstract  of  such  quotations  see  a  previous  entry.) 

The  egg,  larval  stages,  and  pupa  are  described;  Say's  descrip- 
tion of  the  imago  quoted  (supplemented  by  a  short  one  by  Dr. 
LeBaron) ;  and  Fitch's  nine  varieties  are  enumerated,  to  which 
another  variety  is  added.*  The  past  history  of  the  insect  in  Mis- 
souri (dating  back  to  1836)  is  given  quite  fully,  much  ioforma- 
tion  having  been  called  out  by  a  circular  of  inquiry  addressed 
to  prominent  farmers  in  every  county  of  the  State.  Ravages  of 
1874  reported  over  wider  range  of  country  than  previously,  ex- 
tending south  to  Texas  and  Arkansas  and  east  to  Virginia,  some 
com  in  Kentucky,  even,  being  ruined.  The  total  loss  in  Missouri, 
including  only  the  staple  crops  of  wheat,  corn,  and  oats,  amounted,, 
at  a  low  estimate,  to  Il9,000,000.  Food  plants,  the  cereals  and 
grasses.  Has  seen  young  chinch  bugs  around  roots  of  strawberry 
plants  under  circumstances  indicating  that  they  can  feed  on  this  plant. 
E^gs  occasionally  deposited  on  blades  of  the  grain,  but  generally 
on  roots  of  infested  plants.  Flights  noticeable  at  three  periods; 
in  early  spring,  after  wheat  harvest,  and  just  before  seeking  win- 
ter quarters.  Migrate  for  food  on  foot.  Where  irrigation  is  im- 
practicable, the  following  preventive  measures  must  be  the  chief 
dependence:  burning,  rolling,  invigorating  the  plant  by  manure, 
mixing  seed  or  protecting  one  plant  by  another,  preventing  migra- 
tion by  use  of  coal-tar  or  furrow  kept  friable  and  dusty,  winter 
work  (burning  rubbish  and  trapping)  and  combined  action,  and 
abstaining  from  cultivation  of  grains  upon  which  the  insect  feeds- 
As  possible  remedial  and  preventive  measures  needing  further 
trial,  there  is  mention  of  the  following  expedients:  the  use  of 
salt  and  brine — the  former  to  be  sowed  with  the  seed,  the  latter 
to  be  poured  on  the  plants;  sowing  flax  with  grains— a  quart  or 
two  per  acre— as  being  offensive  to  the  chinch  bug;  and  the  sow- 
ing with  each  twelve  bushels  of  winter  wheat  one  bushel  winter 
rye,  and  with  spring  wheat  this  proportion  of  winter  wheat.  The 
favorable  effect  reported  from  the  use  of  salt  is  attributed  to  the 
invigoration  of  the  plant.  Reports  of  injury  to  stock  feeding  upon 
com  fodder  badly  Infested  with  the  bug  are  no  doubt  correct. 
(For  recapitulation  and  matter  not  noticed  here  see  previous 
entry.) 
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1876. 

KiLEY,  C.  V. — Insect  Ravages.     (St  Louis    Globe-Democrat,  Mar. 
4,  1876.) 

Loss  by  chinch  bugs  in  Northwestern  States  in  1871,  $30,000,000; 
and  in  1874,  $60,000,000. 

Eepokt  Department  of  Agiucultuhe,  July,  1876.  [Insect  In- 
juries.]    (Prairie  Farmer,  Aug.  19,  1876.) 

Troublesome  only  in  a  few  counties  of  the  Northwest,  including 
four  counties  in  Wisconsin,  three  in  Iowa,  one  in  Missouri,  oik 
in  Kansas,  and  Ogle  and  Winnebago  in  Illinois. 

L.,  J.  F.— Chinch  Bugs,  etc.     (Prairie  Farmer,  Nov.  4,  1876.) 

Thinks  that  by  legislative  action  a  fence  could  be  secured  around 
and  through  which  fire  might  pass  without  injuring  it,  thus  per- 
mittiDg  the  thorough  destruction  of  leaves,  weeds,  and  rubbisL 
which  aflPord  shelter  to  the  chinch  bug'  in  the  winter.  Then,  if 
concert  of  action  could  be  secured.  State  Entomologist's  su^es- 
tions  might  be  carried  out. 

Glover,  Townend.— [The  Chinch  Bug  or  "Mormon  I^ouse,"]  (Re- 
port of  the  Entomologist  in  Eept.  [U.  S.l  Commiss.  Agric 
1875,  pp.  122,  123.) 

Reports  insect  as  injurious  to  almost  every  description  of  garden 
vegetables,  grain,  maize,  herbs  and  other  grasses,  wheat,  oats, 
potatoes,  and  even  to  buds  of  the  pear  and  other -trees.  Describe? 
the  different  stages,  and  on  Dr.  Shimer's  authority  mentions 
twenty  days  as  the  time  occupied  by  the  female  in  laying  her  eggs 
(about  500,  deposited  in  ground,  on  or  among  roots  of  plants i, 
which  hatch  in  fifteen  days.  Two  broods  in  Northern  States; 
sometimes  three  in  Southern.  Hibernates  under  rubbish.  One 
specimen  taken  in  midwinter  in  Washington  was  one  and  a  half  inches 
under  ground,  stiff  and  lifeless  when  found,  but  soon  as  lively  as 
ever.  Insect  multiplies  much  the  fastest  during  dry  seasons. 
Destroyed  by  several  parasites.  The  false  chinch  bug  and  laoe- 
wing  flies  said  to  destroy  it,  and  quails  to  feed  upon  it. 

Glovek,  Townend. — Remedies  Eeported  to  be  Serviceable  in  De- 
stroying Insects  of  the  Suborder  Heteroptera,  or  Plant-Bug?. 
(Report  of  the  Entomologist,  in  Rept.  [U.  8.]  Commit. 
Agric.  1875,  pp.  139,  140.) 

Short  general  discussion  of  chinch-bug  remedies  with  favorable 
mention  of  salt,  sowing  Hungarian  grass  with  grains,  ditching,  ami 
coal-tar  barriers. 

Riley,  C.  V.— Lessons  of  the  Year.  (Eighth  Rept.  State  Ent,  Mo., 
1875,  pp.  142,  143. 

Says  the  destitution  in  western  counties  of  Missouri  the  pre- 
vious spring  was  certainly  owing  as  much  to  the  ravages  of  the 
chinch  bug  as  to  those    of  the    locust.     Mentions  diversified  agri- 
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culture  as  undoubtedly  one  of  the  most  effectual  means  of  coun- 
teracting its  ravages.  Recommends  alternating  grasses  and  cereals 
with  root  and  forage  plants  not  liable  to  injury  by  chinch  bug. 

Uhleb,  p.  R. — List  of  Hemiptera  of  the  Region  West  of  the 
Mississippi  River,  including  those  collected  during  the  Hay- 
den  Explorations  of  1873.  (Bull.  U.  S.  Geol.  and  Geogr, 
Surv.  of  Terr's,  v.  1,  2d  ser.,  No.  2,  p.  306.) 

"Inhabits  Texas,  California,  Kansas,  Nebraska,  Wisconsin,  Min- 
nesota, Illinois,  Michigan,  and  generally  throughout  the  Atlantic 
region. 

"The  short-winged  form  seems  to  be  more  common  in  New 
England  than  in  the  Southern  States." 

1877. 

Prairie  Farmer,  Feb.  3,  1877.    Protect  Useful  Birds. 

A  farmer  says,  "Quails  are  known  to  eat  chinch  bugs  by  hun- 
dreds and  thousands." 

J[ohn80n],  B.  F— Our  Illinois  Letter.  (Cultivator  and  Country 
Gentleman,  May  3,  1877,  v.  42,  p.  281.) 

Some  chinch  bugs  in  Champaign  County,  April  24. 

Pkairie  Farmer,  May  5,  1877. 

Statement  that  farmers  near  Monroe,  Wis.,  are  going  to  sow  flax 
with  wheat  and  oats  (about  a  peck  to  the  acre)  as  a  remedy  for 
chinch  bugs. 

Thokas,  Cyrus. — Grasshoppers  and  Chinch  Bugs.  (Prairie  Far- 
mer,  May  19,  1877.) 

Little  cause  at  present  to  apprehend  damage  by  the  chinch 
^Tig.  A  drought  in  the  latter  part  of  the  summer  may  develop 
them  in  com. 

Packard,  A.  S.,  Jr. — Insects  Specially  Injurious  to  Wheat,  Oats,. 
Barley,  etc.  (U.  S.  Geol.  and  Qeogr.  Surv.  Terr's,  1875, 
pp.  697-699,  figure  4,  and  map.) 

"The  most  formidable  enemy  of  wheat  and  corn."  Found  on 
summit  of  Mt.  Washington  and  in  Maine,  but  doubtless  a  south- 
ern and  western  insect.  It  probably  inhabits  the  entire  United 
States  east  of  longitude  100°.  Description  of  different  stages; 
remedies. 

1878. 

J[ohnsonJ,  B.  F,— Oar  Illinois  Letter.  (Cultivator  and  Country 
Gentleman,  May  23,  1878,  v.  43,  p.  325.) 

Chinch  bogs  had  begun  to  show  themselves  just  before  the  heavy 
mm  of  the  first  week  of  this  month,  but  were  apparently  drowned 

out 


54 

Thomas,    Cyrus.— Insects    Injurious    to    the    Vegetable   Garden. 
(Trans.  111.  State  Hort.  Soc,  1877,  v.  U.  p.  176.) 

Chinch   bug    mentioned    as   often    doing   serious    injury  in  the 
garden. 

Thomas  Cybus.— [Chinch  Bug.   Blissus  leucojyiertfs,  S&y,]  (Seventh 
Kept.  State  Ent.  111.,  1877,  pp.  5,  15-19,  40-71.) 

No  considerable  appearance  of  chinch  bugs  since  the  6a)arge 
of  1874.  They  never  occur  in  such  overwhelming  numbers  as  then 
except  where  two  favorable  years  for  their  increase  occur  in  suc- 
cession, and  the  intervening  winter  is  the  time  to  apply  the  rem- 
edy. Refers  to  the  verification  of  .his  predictions  tor  1876  and 
1877  (comparative  immunity  from  chinch-bug  injury),  and  thinks 
the  probabilities  are  that  the  insect  will  not  prove  injurious  for 
a  year  or  two.  Estimates  damage  to  the  corn  crop  alone,  in 
Illinois,  in  1874,  to  be  not  less  than  $20,000,000.  Unquestionably 
the  most  formidable  insect  enemy  of  the  Illinois  farmer.  Quotes 
descriptions  of  ima^o  by  Say  and  LeBaron;  mentions  its  early 
appearance  as  recorded  by  Fitch,  Say,  and  Harris;  and  gives 
account  of  the  history  of  the  species  in  Illinois,  as  recorded  in 
various  agricultural  journals,  including  quotations  from  LeBarons 
2d  Ee port, —1840  being  given  as  the  date  of  first  appearance  here 
in  injurious  numbers.  Gives  copy  of  circular  of  inquiry  sent  to 
Various  counties  in  1875  concerning  chinch-bug  injury,  number  of 
broods  observed,  remedies  used,  etc.,  and  gives  quotations  from 
replies  received.  Three  broods  are  reported  in  a  number  of 
instances,  and  in  Franklin  county,  "a  small  brood  was  produceil 
in  April, — an  unprecedented  event  in  the  history  of  the  chinch 
bug."  (1)  Descriptions  of  various  st€iges  and  varieties.  I- 1 
Number  of  broods  and  hibernation:  two-brooded,  with  some  evi- 
dence of  a  third;  hibernates  in  the  adult  stage,  and  appears 
in  spring,  from  middle  of  March  to  May  or  June,  according  to 
latitude  and  character  of  season.  (3)  First  brood  hatch  from 
eggs  deposited  by  hibernating  individuals,  maturing  in  from  five 
to  seven  weeks.  (4)  Migrations:  Before  the  females  of  the 
first  brood  deposit  their  eggs  they  migrate, —almost  always  on 
foot  and  primarily  in  search  of  a  more  abundant  food  supply. 
Occasionally  they  take  to  flight,  which  is  more  common  some  years 
than  others,  dependinK  largely  on  the  weather  and  somewhat,  per- 
haps, upon  the  time  of  their  amours.  (4)  The  natural  agencies 
which  assist  in  their  destruction  are  lady  bugs,  lace-winged  flies, 
the  many-banded  robber,  quails,  frogs,  and  rains, — the  latter  the 
chief  natural  agency  which  works  against  the  chinch  bug,  destroy- 
ii^g  eggs,  young,  and  adults.  (5)  The  remedies  mentioned  are 
burning  in  winter  quarters  (corn  stalks,  straw,  and  other  rubbish), 
drenching  when  practicable, — if  fire  cannot  be  used,  and  other 
measures  as  given  in  LeBaron's  2d  Report  (3d  Rept.  State  Ent. 
111.),  from  which  he  quotes  at  length.  [See  ante  page  58,  1872 
LeBaron.]  He  agrees  with  LeBaron  that  topical  applications  as 
a  check  to  the  chinch  bug  are  labor  lost;  says  that  fumigating  is  im- 
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practicable;  but  believes  that  when  bugs  attack  corn  "it  is  possible 
by  great  labor  and  expense  to  keep  them  down  with  hot  water 
carefully  applied."     Clean  farming  the  most  hopeful  measure. 

Uhler,  p.  B. — Notice  of  the  Hemiptera  Heteroptera  in  the  Col- 
lection of  the  late  T.  W.  Harris,  M.  D.  (Proc.  Boston  Soc. 
Nat  Hist,  V.  19,  1876-1878,  p.  392.) 

Bibliographical  references.  Mention  of  localities  where  Harris's 
collections  were  made.  His  Massachusetts  specimens,  except  one, 
short  winged;  those  from  Illinois  with  hemelytra  and  wings  fully 
developed. 

1879. 

Ktley,  C.  v.— Entomological  Notes,  The  Chinch  Bug.  (Farmers' 
Review,  Feb.,  1879.) 

**Discus8es  weather  influence,  and  advances  parallel  between 
Rocky  Mountain  locust  and  chinch  bug;  review  of  life  history 
and  summary  of  facts  from  Seventh  Mo.  Kept;  prediction  of  bugs 
in  1879  if  weather  prove  dry."  [Not  seen.  See  Howard's  Biblio- 
i^raphical  List,  Rept  [U.  S.]  Commis.  Agric,  1887,  p.  86.] 

Daily  Republican  Register  [Galesburg,  111.],  June  9,  1879. 
Chinch  Bugs. 

In  view  of  probable  abundance  of  chinch  bug  editor  urges 
close  observation  concerning  it,  and  solicits  reports  on  various 
|)oints  concerning  its  history,  habits,  etc. 

Chicago  Times,  July  19,  1879. 

A  correspondent  writes  from  Marion,  Iowa,  July  18:  "The 
chinch  bug  is  making  s^d  ravages  in  the  wheat  fields  of  this  sec- 
tion. Some  farmers  will  not  cut  graju;  others  will  secure  about 
one  fourth  a  crop." 

1880. 

Thomas,  Cyrus. — The  Chinch  Bug.  Its  History,  Characters,  and 
Habits,  and  the  Means  of  Destroying  it  or  Counteracting  its 
Injuries.  [Figures  and  Map  showing  distribution.]  (Bull. 
U.  S.  Ent.  Commission,  No.  5,  1879.  [Not  issued  until 
1880.]  Advance  sheets,  concerning  amount  of  injury,  pub- 
lished in  Am.  Ent.,  Feb.,  1880,  v.  3,  p.  46;  extract  [The 
Chinch  Bug.  Its  AVinter  Habits]  in  Am.  Ent.,  Apr.,  1880, 
V.  3,  p.  85;  and  extracts  in  Globe-Democrat  [St.  Louis],  Feb. 
10,  1880;  in  Farmers'  Eeview,  Mar.  1,  1880;  and  in  Prairie 
Farmer,  Mar.  «,  1880.) 

An  exhaustive  r^3um6  of  knowledge  on  the  subject.  Review  of 
literature  containing  history  of  the  pest  from  1783  to  1877,  with 
account  of  its  destructiveness.  Quotations  from  Say,  Fitch,  Le- 
Baron,  Shimer,  Riley,  and  others,  with  brief  summary  of  his  own 
article    in    the     Seventh    Illinois    Report.       Descriptions    of    all 
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stages  (Riley's),  and  characters  of  nine  varieties  as  i>oiBted  out 
by  Fitch.  Remedies,  natural  and  artificial,  considered  at  length, 
with  quotations  from  Fitch  and  Riley  laying  particular  stress  upon 
drenching  or  irrigation  as  the  best  preventive  measure  where  prac- 
ticable. Statistical  comparison  of  chinch-bug  injuries  to  wheat 
and  corn  in  Northwestern  States,  showing  that  com  sustained  the 
greatest  damage  in  the  three  great  chinch-bug  years,  1864,  1871, 
and  1874.  Clean  and  diversified  farming  best  methods  of  prevent- 
ing increase.  Entire  loss  to  nation  in  1874  estimated  at  $100,000.- 
000.  "As  the  species  seems  to  have  a  maximum  of  development 
about  every  five  years,"  the  annual  loss  to  the  nation  is  probably 
about  $20,000,000. 

Wells,  T.  C. — Notes  from  [Manhattan]  Kansas.     (Am.  Ent.,  Mar., 
1880,  V.  3,  p.  77.) 

"Although  we  had  a  very  wet  season  in  1878,  and  plenty  of 
rain  in  1879,  the  chinch  bug  continues  troublesome,  injuring 
spring  wheat  very  materially,  also  millet,  and  where  these  are  cut 
going  for  the  corn.  Some  fields  of  corn  were  very  badly  dam- 
aged by  them  last  season." 

American  Entomologist,  March,  1880,  v.  3,  p.  75. 

"Prof.  C5yrus  Thomas  has  expressed  the  opinion  that  if  we  have 
a  dry,  early  summer,  the  chinch  bug  will  be  very  troublesome  in 
the  West  the  present  year." 

Pacific  Kural  Press,  May  8,  1880.     The  Chinch  Bug. 

Publishes  query  from  Prof.  Cyrus  Thomas  as  to  appearance  of 
chinch  bug  on  Pacific  coast,  answering  in  the  negative,  and  quot- 
ing a  paragraph  from  his  recent  article  on  the  chinch  bug  (Ball.  I . 
8.  Ent.  Commission,  No.  5). 

Prairie  Farmer,  May  29,  1880.     Chinch  Bugs. 

A  letter  from  Ford  Co.,  111.,  states  that  chinch  bugs  are  abun- 
dant in  small  grain,  and  inquires  if  it  should  be  plowed  up  to 
save  the  corn.  Editors  give  extracts  from  Thomas's  bulletin  on 
the  chinch  bug. 

Prairie  Farmer,  July  17,  1880.    [Answer  to  Correspondent] 

"If  barley,  winter  or  spring,  is  chinch-bug  proof,  we  are 
not  aware  of  it.'' 

Gary,  8.  L. — Chinch  Bug  in  Iowa  and  Minnesota.  (Am.  Ent, 
August,  1880,  V.  3,  p.  206.) 
Writing  July  1,  says  Northeastern  Iowa  and  Southeastern  Min- 
nesota have  been  greatly  infested  with  chinch  bugs,  which  came 
as  early  as  April,  and  were  flying  in  great  nunabers  alwut  the 
10th  of  June.  They  commenced  laying  eggs,  but  a  wet  spring 
and  summer  destroyed  most  of  them. 
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Thomas,  Cybus. — Temperature  and  Rainfall  as  Affecting  the- 
Chinch  Bug. — Periodicity  in  its  Increase.  (Am.  Ent.,  Oct., 
1880,  V,  3,  pp.  240-242.  Abstract  of  article,  in  Prairie 
Farmer,    Sept.    10,  1881.) 

Chronological  data  graphically  represented  by  map  showing 
relations  of  chinch-bug  outbreaks  in  Illinois  and  adjoining  por- 
tions of  Iowa  and  Missouri,  to  weather  conditions.  Author 
began  his  investigations  by  ascertaining  the  annual  average 
of  rainfall  from  1840  to  1877,  and  then  noted  the  variation  of 
each  year  from  this  average,  representing  these  variations  by 
cur\'es.  Taking  this  diagram  as  basis  of  discussion,  calls  atten- 
tion to  the  fact  that  the  series  of  years  appears  to  be  divided 
into  cycles  of  seven.  For  example,  counting  backward  from 
1876  to  1840,  the  rainfall  every  seventh  year  seems  to  have  been 
above  the  average,  and  this  septenary  period  seems  divided  into 
periods  of  four  and  three  years,  the  ternary  period  ranking  first 
as  to  rainfall  and  the  quaternary  second.  Next  considers  the 
relation  of  the  rainfall  to  the  appearance  of  chinch  bugs,  and  re- 
l^rding  it  as  generally  admitted  that  two  successive  dry  years  are 
necessary  to  the  development  of  these  insects  in  injurious  num- 
bers, he  finds  the  chronological  history  of  the  species  to  be  fairly 
conformable  to  his  theory  of  periodicity.  In  closing  he  says, 
"The  high  temperature  of  1854,  '71,  and  '74,  together  with  the 
diminished  rainfdll,  furnish  the  key  to  the  cause  of  the  great  de- 
velopment of  the  chinch  bug  during  these  years." 

J[ohn80n],  B.  F.— Our  Correspondence.  (Cultivator  and  Coun- 
try Gentleman,  Oct.  28,  1880,  v.  45,  p.  692.) 

Champaign  Co.,  Oct  19.  Losses  from  chinch  bug  this  year  are^ 
trifling,  "but  there  are  already  indications  that  it  will  appear  in 
force  on  next  year's  crops." 

Forbes,  S.  A.— The  Food  of  Birds.  (Bull.  111.  State  Lab.  Nat. 
Hist,  V.  1,  No.  3  (1880),  pp.  113,  115,  121,  124.) 

Chinch  bugs  were  found  in  the  food  of  the  catbird  and  brown 
thrush,  and  in  that  of  a  single  robin. 

1881. 

Thomas,  Cyrus. — Questions  Answered.  (Prairie  Farmer,  Jan.  8,. 
188L) 

Gives  winter  habits  of  chinch  bug. 

Thomas,  Cyrus. — Relation  of  Meteorological  Conditions  to  In- 
sect Development.  (Trans.  111.  State  Hort.  Soc.  1880,  n.  s., 
V.  14,  pp.  89-99.)  [Shorter  article  under  the  same  title 
(essentially  an  abstract  of  the  above)  in  Farmers'  Review^ 
Jan.  13,  1881,  v.  6,  p.  30.] 

Speaks  of  continual  increase  of  insect  enemies  of  agriculture 
due  to  extension  of  cultivation  and  to  contact  of  cultivated  areas. 
Accounts    fbr    oscillations    of    injurious    insects    by    reference    to 
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meteorological  couditions,  years  of  greatest  droatb  being  generally 
marked  by  unusual  development  of  insect  life.  Same  cause  ren- 
ders plants  less  able  than  usual  to  withstand  insect  injury.  Be- 
lieves that  as  a  rule  two  c6nsecutive  dry  seasons  are  necessary  to 
great  development  of  most  injurious  species.  Presents  meteoro- 
logical tables  of  rainfall  and  temperature  for  Illinois  and  adjacent 
parts  of  Iowa  and  Missouri  from  1840  to  1877.  Excludes  Cairo 
record  and  early  record  from  Sandwich,  table  being  drawn  from 
various  sources  not  fully  specified,  but  including  Athens  [Menard 
County]  record,  commencing  in  1840,  and  signal  service  records 
of  Chicago,  Dubuque,  Davenport,  and  St  Louis,  for  years  1873-77. 
Temperature  series  taken,  with  some  exceptions,  from  Augusta, 
Hancock  county.  Concludes  that  a  seven  years'  period  is  discern- 
ible in  the  rainfall  series,  each  of  these  periods  being  again 
divided  into  sub-periods  of  four  and  three  years  respectively. 
Finds  a  passable  correspondence  between  these  periods  and  the 
years  of  greatest  chinch-bug  injury, — 1850,  1854,  1871,  and  1874. 
Infers  that  multiplication  of  chinch  bugs  depends  on  combined 
influence  of  increased  rainfall  and  high  temperature.  Mentions 
some  exceptions  to  this  rule  with  their  explanations.  Belives  it 
impossible  to  predict  with  certainty  whether  a  given  year  will  be 
marked  by  chinch-bug  injury.  Calls  attention  to  an  apparent  error 
in  the  estimate  of  damage  to  the  wheat  crop  by  the  chinch  bug 
in  1864,  made  by  J)r.  Shimer,  and  of  that  to  the  crop  of  1871, 
made  by  Dr.  Lefearon.  Says  these  estimates  do  not  conform  to 
the  statistics  of  the  Agricultural  Department,  and  that  they  are 
-entirely  too  large.  Recommends  planting  trees  and  forming  ponds 
as  measures  for  retaining   and  distributing  moisture   in  dry  years. 

Thomas,  Cyrus. — Anti-Chinch-Bug  Crops.     (Farmers'  Review,  Jan. 
20,  1881,  V.  6,  p.  35.) 

Answer  to  ftn  inquiry  from  Nebraska  as  to  the  crops  least 
subject  to  ravages  by  chinch  bug,  and  the  mode  of  farming  best 
adapted  to  reduce  its  injuries  to  a  minimum.  As  corn  and 
spring  wheat  appear  to  favor  the  development  of  this  insect  more 
than  other  crops,  reduce  corn  area  and  sow  winter  wheat.  Favors 
the  early  sowing  of  buckwheat  on  land  to  be  cropped  in  wheat, 
turning  it  under  with  the  plow  just  before  sowing  wheat.  Men- 
tions flax  and  peas  as  crops  little  liable  to  injury  by  the  chinch 
bug.  Suggests  four  preventive  measures:  (1)  Devote  attention 
largely  to  stock-raising;  (2)  rely  on  winter  wheat  as  chief  money 
-crop    if    it    can  be  successfully    grown,  substituting  oats   for  corn; 

(3)  sow  buckwheat,   not  only  for  grain  but  to  clear   ground  of  in- 
sects,  raising   also  flax,  peas,   and   potatoes,  as    far   as    profitable; 

(4)  whenever    the    bugs    appear    in  corn   burn  their  hiding  places 
in  spring  or  fall — preferably  in  fall. 

KiNGSLEY,    D.    W.— Anti-Chinch-Bug     Crops.     (Farmers'  Review, 
Feb.  24,  1881,  v.  6,  p.  114.) 

Independence,  Kau.  "The  ravages  of  the  chinch  bug  here  have 
l>een  just  in  proportion  to  the  wheat    crop,  especially  on    upland." 
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Saved  corn  after  wheat  was  cut  by  plowing  four  furrows,  four 
feet  apart,  and,  with  liorses,  dragging  two  logs  or  pig  troughs  in 
two  furrows  at  a  time.  Saved  the  border  rows  of  corn  in  one  in- 
stance by  use  of  hot  water,  pouring  it  on  stalks  with  a  cup.  Did 
not  hurt  com.  Flax  and  castor  beans  about  the  only  crops  bugs 
will  not  trouble  [?J. 

Everett,  W.  R— Anti-Ghinch-Bug  Crops.  (Farmers'  Review, 
Mar.  3,  1881,  v.  6,  p.  13J:.) 

Approves  Dr.  Thomas's  recommendation  to  raise  more  stock,  but 
objects  to  substituting  winter  wheat  and  oats  for  corn.  Winter 
wheat  winter-kills,  and  chinch  bugs  take  oats.  Advises  raising 
corn  and  grass  to  feed  to  stock. 

Illinois  Cbop  Prospects.  Consolidation  of  Reports  returned  to 
the  Department  of  Agriculture  June  1,  1881.  Circular  No. 
76,  pp.  4,  5.  14-37,  41. 

For  the  "Southern  Grand  Division"  of  the  State  (including  41 
countie3)  corn  is  reported  as  a  very  uneven  stand,  owing  to  drouth, 
IKK)r  seed,  chinch  bugs,  army  worms,  and  cutworms;  and  there 
are  many  complaints  of  injury  to  wheat,  chinch  bugs  having  con- 
tributed to  it  They  have  also  had  some  share  in  the  reduction 
of  the  fall  wheat  crop  throughout  the  State,  and  are  reported  in 
many  counties  as  doing  more  or  less  damage  to  oats. 

Carres  pondenf  3*    Remark.^.  —  Cass^     Champaign,     Clay,     Heiiry, 
Mofilirir,    Piatt,    Richland,  Schuyler,    and    Woodford.  Go's.     Oats 
more  or    less  damag^ed,    but    not    seriously,  and   in    Moultrie    and 
lUchland  counties  wheat  nearly  ruined  by  chinch  bugs  and  Hessian 
fly.     Bond,    Clinton,    Douglffs,    Edwards,    Franklin,    Menard,    St, 
Clair,    Stephenson,  and    White  Co's,     Much  wheat  plowed  up  and 
crop  nearly  ruined,  the  chinch  bug,  Hessian  fly,  and  severe  winter 
being  jointly  responsible  except  in  Edwards,  White,  and  Stephen- 
son Co's,    where    no  damage  by    Hessian   fly    is    reported.      Cum- 
hcrland,   Effingham,  Fayette,  Jackson,  Jasper,  Jefferson,  Marion, 
Menard,  Montgomery,  Pike,  Randolph,  Sangamon,  Shelby,  Wabash^ 
and  Wayne  Co's.     Wheat    very  seriously  damaged  by   chinch  bug 
and    Hessian  fly,    drouth    contributing    to   the    injury  in   Shelby, 
Wabash,    and    Wayne    Co's.      Hancock,    Henderson,   Macon,   and 
McDonough    Co's,      Wheat    very    much    injured    by    drouth    and 
<:hinch  bugs;  yield   of   spring   wheat    reduced   one   half  in  county 
last    named.     Jersey,    Knox,    La    Salle,    Lawrence,    Logan,    and 
Tazewell    Co's.      Chinch    bugs    present    in    both    fall   and   spring 
wheat,  having  in  some  instances  done  considerable  injury.     Hamil- 
ton Co.     Nearly   all  fall   wheat    plowed  up.     Has  had   to  contend 
with  drouth,  chinch  bug,  Hessian  fly,  and,  in   some  localities  with 
rust.    Madison    Co.     Hessian  fly  and  chinch  bug  have  done  more 
<lamape    to    wheat  on  prairie  soil    than   on    timber  land.      Massac 
Co.    Many   fields  of  wiieat   destroyed    bv    army  worm  and  chinch 
V)ug. 
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Farmers'  Eeview.    Review  of  the  Season. 

June  2,  1881,  v.  6,  p.  310.  Crawford  and  SL  Clair  Cos, 
Winter  wheat  very  nearly  a  failure  on  account  of  chinch  bng 
and  Hessian  fly.  Clinion  Co.  Winter  wheat  less  than  half 
a  crop.  Cause,  chinch  bug,  fly,  and  winter  killii^.  Marion  Co. 
Chinch  bugs  working  in  the  wheat.  Shelby  Co,  Wheat  an  entire 
failure.  June  9,  1881,  p.  356.  Clay,  Fayette,  and  Shelby  Cos. 
Wheat  greatly  reduced,  half  crop,  or  failure,  on  account  of  chinch 
bug  and  Hessian  fly.  Clinton  Co.  Wheat  badly  injured  by  army 
worm  and  chinch  bug.  Cumherland  Co.  Winter  wheat  almost 
destroyed.  Grundy  Co.  Dry  weather  has  developed  chinch  bugs. 
Henderson  and  La  Sidle  Co's.  Appearing  in  great  numbers.  Henr^ 
Co.  In  oats.  Fanners  sowing  one  and  one  half  bushels  of  salt  to 
the  acre  to  stop  their  work.  Jasper  Co.  Winter  wheat  will  be  less 
than  half  a  crop.  June  23,  1881,  v.  6,  p,  388.  Lawrence  Co. 
Wheat  damaged  by  chinch  bug  and  fly.  Wayne  Co.  Wheat 
nearly  ruined  by  chinch  bug  and  Hessian  fly.  June  30,  1881,  pp. 
404,409.  Bond  and  Jefferson  Co's.  Chinch  bugs  in  some  locah- 
ties.  Clay  Co.  Chinch  bugs  bad.  Clinton  Co.  Beginning  work 
on  corn.  Crawford  Co.  Winter  wheat  damaged  considerably. 
Perry  Co.  Numerous  in  corn.  Kendall  Co.  Drouth  developed 
the  chinch  bug  in  many  localities.  July  7,  1881,  p.  420.  Clinion 
Co,  Wheat  damaged  by  Hessian  fly  and  chinch  bug.  Fulton  Co. 
In  some  fields  of  wheat,  but  no  general  complaint.  Kendall  Co. 
Com  damaged  by  drouth  and  chinch  bug.  July  21,  1881,  p.  36. 
Bond  Co.  In  both  com  and  oats.  Clay  Co,  Doing  much  dam- 
age. Cumherland  Co.  Winter  wheat  nearly  a  failure  on  account 
of  chinch  bug  and  Hessian  fly.  Bugs  hurting  the  corn.  Mower 
Co.  Damaging  small  grain.  Olmsted  Co.  Will  take  most  of  the 
wheat.  Sangamon  Co.  Winter  wheat  greatly  reduced.  July  28, 
1881,  p.  52.  Bond  and  Washinqion  Co's,  Very  destructive 
to  corn.  Clinton  Co.  Injurinc:  wheat.  Sangamon  Co.  Doing 
damage  locally.  Tazewell  Co.  Heavy  rains  killed  most  of 
the  chinch  bugs.  Aug.  4,  1881,  p.  68.  Adojns  Co.  Oats  and 
late  corn  damaged.  Calhoun  Co.  Wheat  injured  by  chinch 
bug,  Hessian  fly,  and  winter.  Lawrence',  Stark,  and  Wabash 
Go's.  Corn  seriously  damaged.  Aug.  11,  1881,  p.  84.  Bond, 
Crawford,  and  Wayne  Co's.  Dry  weather  and  chinch  bugs  have 
ruined  much  corn.  Clay  Co.  Corn  an  entire  failure  on  account 
of  drouth  and  chinch  bugs.  De  Witty  Grundy,  Macoupin,  and 
Moultrie  Co's,  Corn  suffering  from  drouth  and  chinch  bags. 
Hamilton  Co.  Chinch  bugs  reported.  Aug.  18,  1881,  p.  lOO. 
Clinton,  Crawford,  Effingham,  Jasper,  Jackson,  Sangamon,  Wash- 
ington, Wayne,  While,  and  Williamson  Co's.  Corn  nearly  or 
q^uite  ruined  by  chinch  bugs  and  drouth, — the  latter  not  men- 
tioned, however,  for  Clinton  county,  and  only  early- planted  com 
for  Sangamon.  Sept.  1,  1881,  p.  132.  Clinton,  Crawford,  and 
Edwards  Co's.  Corn  nearly  or  quite  ruined  by  drouth  and  chinch 
bugs.  Sept.  8,  1881,  p.  148.  Jackson  Co.  Early  corn  injured  by 
buffs  and  drouth.  Sept.  22,  18S1,  p.  180.  Jefferson  Co.  Drouth 
and  chinch  bugs  ruined  corn.     Sept.  29,  1881,  p.  196.     Henry  Co. 
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Cora  half  a  crop;  bugs,  poor  seed,  and  late  spring.  Logan  Co. 
Ground  very  dry  and  corn  full  of  buses.  Oct.  6,  1881. 
Madison  Co.  Too  dry  and  too  many  chinch  bugs  to  sow 
wheat  Nov.  17,  1881,  p.  309.  Hardin  Co.  Corn  but  two  thirds 
crop  on  account  of  drouth  and  chinch  bugs.  Macon  Co.  Corn 
injured  more  by  chinch  bugs  than  by  drouth. 

Indiana. — Aug.  18,  1881,  p.  100.    Ohio  and  Posey  Co's.     Chinch 
bugs  and  dry  weather.     Corn  cut  short  in  latter  county, 

Iowa. — June  2,  1881,  v.  6,  p.  340.  Cerro  Oordo  Co.  Unusual 
number  of  chinch  bugs  in  wheat.  Howard  Co.  Chinch  bugs 
present.  June  16,  1881,  p.  372.  Bufler,  Des  Moines,  and 
Wayne  Co's.  Wheat  infested.  Fayetie  Co.  Chinch  bugs  appear- 
ing. June  23,  1881,  p.  388.  Floyd,  LaheUe,  Miami,  and  Re^nib- 
lie  Go's.  Injuring  wheat.  July  7,  1881,  p.  420.  Chickasaw,  Har- 
din,  and  Jefferson  Co's.  Dry  weather  and  chinch  bugs  reported 
injurious.  July  14,  1881,  p.  20.  Appanoose,  Butler,  Dallas, 
Fayetie,  Floyd,  and  Franklin  Co's.  More  or  less  abundant  and 
injurious  in  wheat.  July  21,  1881,  p.  36.  Delaware,  Hardin,  and 
Keokuk  Go's.  Very  destructive  to  spring  wheat.  July  28,  1881, 
p.  52.  Adair,  Black  Hawk,  and  Chickasaw  Co's.  Chinch  bugs 
doing  much  damage.  Benton  Co.  Army  worms  and  chinch  bugs 
in  spring  wheat.  Aug.  4,  1881,  p.  68.  Butler,  Cerro  Gordo, 
Floyd,  Guthrie,  Hamilton,  Jefferson,  Mahaska,  Mitchell,  Taylor, 
Union,  and  Winneshiek  Go's.  Spring  wheat  much  injured;  almost 
a  failure  in  some  localities.  Aug.  11,  1881,  p.  84.  Appanoose  Co. 
Heavy  damag?  to  rye  and  wheat.  Benton  Co.  Serious  injury  to 
wheat.  Aug.  18,  1881,  p.  100.  Clayton  Co.  Spring  wheat  a  fail- 
ure on  account  of  chinch  bugs  and  rust.  Floyd  Co.  Spring 
wheat  badly  injured  by  blight  and  chinch  bugs.  Aug.  25,  1881, 
p.  116.    Fayetie  Co.     Spring  wheat  destroyed. 

Kansas. — June  2,  1881,  v.  6.  p.  340.  Franklin  and  Xeosho  Go's. 
At  work;  but  heavy  rains  have  stopped  their  breeding.  Miami  Co. 
Much  wheat  plowed  up  on  account  of  chinch  bugs.  Woodson  Co. 
Wheat  damaged  fifty  per  cent,  by  drouth  and  chinch  bugs.  June  23, 
1881,  p.  388.  Elk  Co.  Winter  wheat  badly  injured.  June  30, 
1881,  p.  404.  Jefferson  and  Labette  Go's.  Chinch  bugs  reported. 
June  30,  1881,  p.  409.  Harvey  Go.  The  ground  is  well  soaked, 
but  chinch  bug  doing  much  damage  notwithstanding.  Half  of  the 
wbeat  gone  and  issue  of  corn  crop  doubtful.  July  7,  1881,  p.  420. 
(^^^ff<'yy  Clay,  Harvey,  Marshall,  Neosho,  Osa(je,  Repbulic,  and 
Woodson  Go's.  More  or  less  serious  damage  to  wheat  by  chinch 
bugs  and  drouth,  sometimes  amounting  to  loss  of  half  the  crop. 
July  21,  1881,  p.  36.  Atchison  Go.  In  corn.  Chase,  Ellis,  Re- 
public, and  Trego  Go's.  Winter  wheat  seriously  damaged.  July 
28,  1881,  pp.  52,  56.  Atchisoyi,  Chautauqua,  Crawford,  and  Ells- 
irorth  Go's.  Yield  of  winter  wheat  much  reduced.  Jefferson  Co. 
Com  damaged  by  chinch  bugs  and  dry  weather.  Jewell  Co. 
Winter  wheat  and  some  spring  wheat  a  failure.  Hundreds  of 
^acres  of  corn  destroyed  by  drouth  and  chinch  bugs.  Barton  Co. 
'Chinch  bugs   and   drouth    have   injured   late-sown   wheat   at   least 
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one  half.  Aug.  4,  1881,  p.  68.  Lincoln,  Linn^  NeoshOy  (hhonie, 
Ottawa,  Rooks,  Russell,  and  Salhie  Co's,  Wheat  more  or  less 
damaged,  injury  varying  locally  from  five  to  fifty  per  cent 
McPherson  and  Mitchell  Co's.  Corn  damaged.  Sheridan  Co. 
Much  winter  wheat  destroyed.  Aug.  11,  1881,  p.  84  Cherokee 
Co,  Winter  wheat  cut  short  Neosho  and  Saline  Go's.  Com  in- 
jured  by  drouth  and  chinch  bugs.  Sept  1,  1881,  p.  132.  Cloud, 
Cherokee,  Elk,  Johnson,  Labette,  and  Republic  Co's.  Corn  vtry 
seriously  damaged.  Sept  29,  1881,  p.  196.  Woodson  Co.  Owing 
to  countless  number  of  chinch  bugs,  there  will  be  little  wheat 
sown.  Oct  6,  1881,  p.  212  or  217.  Elk  Co.  (Sept  26).  Late 
com  injured.     Chinch  bugs  flying  yesterday. 

Minnesota. — June  9,  1881,  p.  356.  Olmsted  and  Wabasha  Co*. 
Chinch  bugs  present  June  23,  1881,  p.  388.  Ooodhue  Co,  ChiDch 
bugs  numerous,  but  no  harm  done  yet  Houston  Co.  Numerous. 
July  7,  1881,  p.  420.  Dakota  Co,  Some  chinch  bugs  in  spring 
wheat  Wabasha  Co,  Chinch  bugs  numerous.  July  14,  1881.  p. 
20.  Dakota  and  Washington  Co's,  A  few  in  wheat  FiUimfrc, 
Mower,  Olmsted,  and  Rochester  Go's,  Very  abundant.  HouMun 
Co,  Millions  in  the  wheat  July  28,  1881,  p.  52.  Fillmor(\.Go'^l 
hue,  and  Houston  Co's,  Spring  wheat  damaged.  Aug.  4,  18S1.  p. 
6<S.  Dakota,  Dodge,  Fillmore,  Goodhue,  Houston,  Jsanti,  and  M(itier 
Co's,  Spring  wheat  very  seriously  damaged.  Aug.  11,  ISHl,  p. 
84.  Fillmore  Co.  Wheat  somewhat  injured.  Aug.  18,  1881,  p. 
100.  Dakota  Co.  Wheat  injured  by  drouth,  blight,  and  chiu<  b 
bug.  Houston  Co.  Spring  wheat  almost  destroyed  by  chiDch 
bugs.  Aug.  25,  1881,  p.  116.  Mower  Co.  Corn  damaged  by 
drouth  and  chinch  bugs.  Sei)t  1,  1881,  p.  132.  Olmsted  0^- 
Some  com  injured  by  drouth  and  chinch  bugs. 

Missouri.— June  2,  1881,  v.  6,  p.  340.  Bates  Co.  Winter  whi^t 
seriously  damaged.  Howard  and  Fm  Fayette  Co's.  Chinch  bu^'s 
prost'nt  June  23,  1881,  p.  388.  Cass  and  Cooper  Cos.  Have 
done  great  damage.  June  30,  IS.SI,  p.  404.  Boone  Co,  Some 
chinch  bugs  in  corn.  July  7,  1881,  p.  420.  Cass  and  Clay  Cn's. 
Damaging  whc^at  and  late  corn.  July  21,  18  U,  p.  36.  Bmme  Co. 
Corn  suffering  for  rain,  and  hundreds  of  acres  ruined  by  chimh 
bugs.  Marion  Co.  Corn  doing  finely;  chinch  bugs  very  bad.  July 
28,  1881,  p.  52.  Benton  Co.  Winter  wheat  and  corn  injun-l 
Aug.  18,  1881,  p.  100.  Bates,  Bollinger,  Franklin,  Jackson,  Jas- 
per, Kearney,  Miller,  Neuion,  St.  Francois,  Saline,  and  Worth 
Co's.  Damage  to  corn  by  drouth  and  chinch  bugs  fifty  per  ct'iit. 
to  total  loss. 

Nebraska.— July  21,  1881,  p.  36.  Franklin,  Hall,  and  Merrick 
Co's.  Damaging  spring  wheat  locally.  Hamilton  Co.  Doing  gr^^at 
damage.  July  28,  18Si,  p.  52.  Burt,  Clay,  Merrick,  and  Jaanul- 
ion  Co's.  Presence  of  chinch  bug  reported.  Cass  Co.  Wheat 
damaged.  Jefferson  Co.  Late  wheat  taken.  Aug.  4,  1881,  p.  ^^^ 
Cass,  Fillmore,  Furnas.  Franklin,  Jefferson,  Merrick,  Otoe,  PUdif^ 
Paumee,  Saline,  Saunders,  Thayer,  Washington,  Webster,  nnd  York 
Co's.     Very  destructive  to  spring  wheat. 
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Wisconsin. — June  9,  1881,  p.  366.  Broum  Co,  Barley  dam- 
aged. Dane  and  Dodge  Co's,  Chinch  bugs  at  work.  June  23,. 
lo8l,  p.  388.  Trempealeau  Co.  Numerous,  but  doing  no  damage 
yet  July  7,  1881,  p.  420.  Cohimhia  Co,  On  spring  wheat.  Ko 
injury  yet.  July  21,  1881,  p.  36.  Clark  Co.  Some  chinch  bugs. 
Aug.  4,  1881,  p.  68.  Chippewa  Co.  Spring  wheat  more  or  less 
injured  by  "insects."  Clark  and  Pierce  Co's.  Chinch  bugs  re- 
ported. Columbia,  Craioford,  Dodge,  and  Juneau  Co's.  Spring- 
wheat  badly  damaged.  Dane,  Dunn,  Jacksan,  and  Monroe  Co's. 
Spring  wheat  injured.  Aug.  25,  1881,  p.  116.  Columbia  Co. 
Spring  wheat  injured  by  blight,  rust,  and  chinch  bugs.  Dunn 
Co.  Spring  wheat  almost  ruined  by  chinch  bugs.  Sept.  22^ 
1881,  p.  1^.  Pepin  Co.  Chinch  bugs  damaged  corn  more  than 
the  drouth. 

Pbairie  Farmer,  June  5,  1881.    The  Chinch  Bugs. 

Notice  of  appearance  in  Illinois,  and  methods  of  preventing  mi- 

t rations  quoted  from  Thomas:  (1)  Plowing  narrow  strip  around 
eld,  keeping  soil  well  pulverized  by  harrowing  and  rolling,  and 
then  plowing  furrows  in  this  dusty  strip;  (2)  ditching, — care 
being  taken  to  have  side  next  to  field  perpendicular. 

J[ohn80n],  B.  F.— The  Potato  Beetle,  the  Chinch    Bug,    and    the 
Hessian  Fly.     (Home  and  Farm,  June  15,  1881.) 

These  insects  have  appeared  in  large  numbers,  as  always  after  a 
hot,  dry  season  followed  by  a  long,  cold  winter — cold  doing  them 
no  harm  unless  associated  with  moisture.  Fight  chinch  bugs  by 
burning  rubbish,  and  prevent  migration  by  furrows  filled  with 
straw,  and  fired;  or  sprinkle  a  solution  of  Paris  green  [?]  on 
outer  rows  of  corn  attacked. 

Farmers'   Eeview,  June  16,  1881,  v.  6,  p.  376.     The  Wheat  Out- 
look- 

Indiana. — Winter  wheat  will  not  be  much  more  than  half  a 
crop,  owing  to  hard  winter,  Hessian  fly,  and  chinch  bug. 

Minnesota. — Hessian  fly  and  "bug'*  have  injured  spring  wheat  in 
some  counties,  but  prospect  good. 

Missouri. — Winter  wheat  has  been  badly  damaged  by  drouth, 
fly,  and  chinch  bug. 

Farmers'    Review,    June    23,  1881,   v.    6,    p.   392.     Illinois  Corn. 
Prospects  of  the  growing  Crop. 

In  the  "Southern  Grand  Division"  of  the  State  (41  counties) 
there  is  much  complaint  of  the  com  crop's  being  injured  by  drouth, 
chinch  bugs«  army  worms,  and  cutworms. 

MosELY,    Henry    C. — War    against    Insects.      (Farmers'    Review, 
July  21,  1881,  V.  7,  p.  34) 

Mention  of  three  farmers  in  Hancock  county  who  prevented 
chinch  bugs'  going  from  wheat  and  rye  to  corn  by  use  of  coal-tar 
in  a  furrow,  with  pits  dug  at  intervals. 
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Farmers'    Review,   July   21,  1881,   v.  7,  p.  41.     The  Chinch-Bug 
Pest. 

Complaint  concerning  chinch-bug  injuries  to  wheat  more  wide- 
spread than  for  many  years.  Principal  damage  done  on  old  lan<k 
Editor  recommends  fertilizers.  Mentions  a  field  exhausted  by  nearly 
fifty  years'  cultivation,  which  was  in  part  fertilized  with  barn- 
yard manure  and  slight  admixture  of  wood  ashes  and  plaster.  Ou 
fertilized  portion,  wheat  unusually  thrifty  and  free  from  insects; 
on  unfertilized,  thin  and  sickly,  insects  wholly  destroying  it  before 
harvest-time.  "They  never  attacked  the  grain  on  the  manured 
land,  though  the  pieces  were  only  divided  by  the  furrow  up  to 
where  manure  had  been  applied."  Proprietor  said  he  had  never 
Been  chinch  bugs  or  Hessian  fly  in  wheat  where  nitrogenous  fer- 
tilizers had  been  freely  applied.  Thinks  insects  are  seldom 
troublesome  until  soil  has  lost  a  large  percentage  of  nitrogen  and 
phosphates.  Considers  these  properties  objectionable  to  the  in- 
sects. 

MosELY,    Henby   C. — From    Central   Illinois.     (Farmers'    Review, 
Aug.  4,  1881,  V.  7,  p.  73.) 

Notes  the  mistake  of  a  farmer  who,  after  plowing  under  in  spring 
a  piece  of  fall  wheat  devoured  by  the  chinch  bugs,  planted  the 
land  to  corn  and  lost  that.     Better  plan  to  have  sowed  buckwheat. 

Farmer  and  Fruit  Grower,  Aug.  17,  1881.    Perry  County  Crops. 

For  fifty  years  has  not  been  such  an  utter  failure  of  crops  as 
this  season.     Drouth  and  chinch  bugs. 

Thomas,  Cyrus.— Crop  Destroyers:     The  Corn  Worm,  Chinch  Bog, 
and  Army  Worm.     (Farmers'  Review,  Aug.  18,  1881.) 

Mention  of  verification  of  his  chinch-bug  predictions  for  1881. 
"Although  our  farmers  have  suflfered  severely  by  this  verification, 
it  may  be  of  value  to  them  in  the  future,  as  it  is  additional  evi- 
dence of  the  correctness  of  my  statement  that  chinch  bugs  will 
only  appear  generally  and  in  injurious  numbers  where  two  dry 
years  appear  in  succession,  the  latter  being  above  the  ordinary 
temperature.  If  my  warnings  had  been  heeded,  and  farmers  had 
relied  upon  oats  instead  of  corn  for  stock  provender,  a  very  large 
saving  would  have  been  the  result." 

Prairie  Farmer,  Aug.  20,  1881.     The  Chinch  Bug. 

Editorial  note  of  present  serious  injuries  in  the  West,  with  com- 
piled account  of  history  and  life  history  of  the  chinch  bug. 

Thomas,  Cyrus.— Corn  Worms,  Chinch   Bugs,  Hessian  Fly.    (Prai- 
rie  Farmer,  Aug.  20,  1881.) 

Reference  to  his  advice  to  sow  oats  instead  of  corn,  and  the 
benefit  that  might  have  resulted  if  it  had  been  regarded.  After 
the  appearance  of  the  bugs,  irrigation  the  only  way  of  destroying 
them  without  destroying  the  crop, — and  that  is  very  seldom  prac- 
ticable. 
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.I[<>hxs<)n],  B.  F. — [Letters    from  Chainpaigu    County,  Illinois,  in 
Farmers*  Review.] 

Aug.  25,  1881,  V.  7,  p.  121.  "In  case  rain  enouf^^h  does  not  fall 
iH'tweim  this  time  and  October  15,  the  chinch  bugs  will  be  pretty 
s);re  to  take  the  new  crop  of  wheat  as  soon  as  it  is  above  the 
icroimd,  as  they  did  in  the  fall  of  1874.  *  *  *  I  Bu^gest  that 
ry*^  l>e  sown  in  the  place  of  wheat,  for  the  several  reasons  that  it 
is  comparatively  indiflferent  to  a  dry  seed-bed,  may  be  sown  any 
I'uio  in  October,  repels  the  chinch  bug[?],  and  will  not  be  injured 
by  any  amount  of  cold  and  dry  weather."  Sept.  15,  18rl,  p.  169. 
Corn  full  of  chinch  bu^  whether  near  small  grain  stubbles^or  re- 
moX'\  Recently  saw  them  flying  in  swarms.  Predicts  injury  to 
full  wheat  if  sown  rarly.  [Also  in  Prairie  Farmer,  Sept.  17,  1881.] 
Oct.  20,  1881,  p.  249.  Wheat  doing  well,  the  chinch  bugs  having 
h^i^i  greatly  reduced  in  number;  but  corn  was  in  poor  condition 
to  stand  two  or  three  weeks  of  rain  at  high  temperature,  having 
Uen  dwarfed  by  late  planting  and  drought  and  the  sap-sucking 
chinch  bugs. 

BrsH,  J.  G.— The  F.  K  Club.    Morgan  and  Scott  Counties.    (Far- 
mers' Review,  Sept.  8,  1881,  v,  7,  p.  153.) 

With  the  general  unfavorable  weather  and  chinch  bugs,  it  is  a 
^vo'idpr  that  crops  are  so  good  as  they  are. 

Fkench,    G.    H.  —Katydids   vs.    Chinch    Bugs.      (Prairie    Farmer, 
Sept.  17,  1881.) 

<^)uot«s  a  respectable  farmer  as  authority  that  Katydids  eat 
ohiuch  bugs. 

Riley,  C.  V. — The  Chinch  Bug.      (American  Naturalist,  October, 
1881,  v.  15,  p.  820.) 

The  connection  between  meteorological  conditions  and  the-  in- 
ir^ase  or  decrease  of  the  chinch  bug,  has  long  been  recognized  by 
^utomologists.  Generalizing  from  chronological  data  on  this  point. 
Prof.  Thomas,  a  year  ago,  predicted  that  the  insect  would  prob- 
ably be  bad  in  1881.  The  recent  chinch-bug  convention  at  Wind- 
sor, Kansas — the  first  ever  held  in  the  United  Statf-s— is  evidence 
of  the  disastrous  character  of  its  ravages  in  the  West.  A  large 
nitml)er  of  farmers  were  present  and  adopted  a  resolution  to 
fii'Hudon  the  culture  of  wheat  for  a  time.  It  would  have  been 
well  for  the  farmers  of  that  region  if  they  had  heeded  the  recom- 
iiitndation  of  Prof.  Thomas  that  this  year  large  areas  of  oats  be 
•j(»wn.  The  chinch  bug  has  been  quite  common  in  all  parts  of  the 
country  the  present  season.  In  August  it  injured  rice  fields  near 
Savanna,  Georgia;  and  in  July  was  noticed  in  great  numbers  on 
"sand-oats"  and  other  grasses  on  the  dunes  of  Fortress  Monroe, 
Virginia. 
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Thomas,  Cyrus.- -Insects  injuring  Field  Crops.    (Farmers'  Review, 
November  24,  1881,  vol.  7,  p.  322.) 

Corn  sustained  heavy  damage  by  drouth,  but  chinch  bugs  have 
incn^ased  it.  Twenty-five  years'  experience  shows  that  in  Dlinois 
the' chinch  bug  is  the  greatest  insect  foe  of  corn,  injuring  it  more 
than  all*  other  species  combined.  It  cannot  be  checked  by  appli- 
cations of  any  kind.  This  can  only  be  done  by  radical  changes 
in  methods  of  cropping.  In  the  middle  and  southern  sections  d 
the  State  the  best  plan  is  to  plant  less  corn;  and  the  next  betit 
thing  is  to  utilize  our  meteorological  records,  ascertaining  by  this 
meang,  with  reasonable  certainty,  the  general  character  of  the 
coming  year.  Refers  to  the  verification  of  his  prediction  of  a  dry 
season  in  1881  and  the  probable  appearance  of  the  chinch  bug,  as 
indicating  the  discovery  of  a  meteorological  law  applicable  at  le&st 
to  Illinois.  Farmers  will  consequently  need  to  crop  against  tils 
insect  only  in  such  years  as  it  is  likely  to  appear.  Predicts  no 
great  trouble  on  account  of  it  in  1882  or  for  three  or  four  years 
following.  Quotes  conclusions  from  Dr.  Le  Baron's  Second  Report 
as  State  Entomologist  of  Illinois,  saying,  however,  that  he  thinks 
Dr.  Le  Baron  overestimates  the  damage  done  to  wheat  by  this 
I>est,  and  that  his  conclusion  that  "the  presence  of  chinch  bugs 
the  preceding  year  will  not  prevent  the  raising  of  com  or  any<>f 
the  winter  grains"  is  not  applicable  ti")  the  more  northern  sectioD 
of  the  State. 

Riley,  C.  V. — The  Chinch  Bug.  (American  Agriculturist,  Novem- 
ber and  December,  1881.  pp.  4/6,  515,  figs.  1,  2,  3,  and  L  % 
3,4.) 

Very  seriously  injurious  in  the  grain-growing  sections  of  the 
Mississij)pi  Valley  the  past  season.  An  indigenous  American  in- 
sect, thriving  best  in  southerly  latitudes  and  in  a  warm  dry  cli- 
mate. In  estimating  its  injury  it  is  difficult  to  eliminate  that  due 
to  drouth  alone,  but  careful  computations  show  that  the  loss  by 
the  chinch  bug  in  Illinois  and  Missouri  in  1874  amounted  to 
al)out  $50,000,000.  Feeds  exclusively  on  grasses  and  cereals,  and 
by  suction.  Short  description,  with  sketch  of  habits  and  natural 
history.  Heavy  rains,  wet  seasons,  and  warm,  moist,  or  o|>u 
wint^^rs  very  prejudicial  to  it.  Natural  enemies  are  few  and  afford 
but  a  slight  check  upon  it.  Ant-s  (which  destroy  eggs)  and  soD.e 
of  its  nearer  relatives  among  the  half -winged  bugs  are  mentioin^d 
as  perhaps  most  efficient  among  insect  enemies,  and  the  quail  i* 
said  to  be  prominent  among  the  few  birds  that  feed  upon  it  wh^  n 
hard  pushed  for  food.  Figures  of  the  insidious  flower  bug,  the 
many-banded  robber,  the  false  chinch  bug,  and  the  ash-gray  leaf 
bug  given,  as  they  are  often  mistaken  for  the  chinch  bug— tiie 
latter  also  figured.  Summary  of  direct  remedies  from  7th  Missouri 
Report.  The  value  and  general  practicability  of  irrigation  a?  a 
destructive  measure  emphasized.  Burning  in  winter  quarters  next 
in  importance  as  a  remedy.  Sow  spring  wheat  early  and  vo'} 
ground.  Winter  wheat  may  also  be  rolled,  but  early  sowing  ^f 
this  would  increase  liability  to  injury  by  Hessian  fly.     Sow  thickW 
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to  shade  ground,  thus  increasing  moisture.  If  in  late  winter  the 
hugs  are  known  to  be  numerous,  it  will  be  well  to  sow  no  spring 
wheat  or  barley.  The  chinch  bug  will  be  harmless  in  proportion 
a^  an  intelligent  and  cleanly  system  of  agriculture  is  adopted. 

Illinois  Crops  for  1881.     Circular  No.  82  [of  the  Dept.  of  Agricul- 
ture], pp.  4,  58-71,  103. 

Table  showing  effects  of  drouth  and  chinch  bugs  on  yield  of 
oorn.  Wheat  and  corn  seriously  injured  in  Central  and  Southern 
Illinois. 

Corre8jx)ndent8'  Remarks. — Adams,  Calhoun,  Chrisfiariy'^GaUafin, 
and  Woodford  Co's.  Wheat  and  corn  more  or  less  seriously  in- 
jured.  Alsxander,  Champai(]n,  Effingham,  Mason,  Morgan,  and 
St  Clair  Co*s,  Much  damage  by  chinch  bug.  Bond  Co.  Fall 
rains  nearly  destroyed  them.  Brown,  Carroll,  Clark,  Douglas 
Grundy,  Hancock,  Henderson,  Lake,  Livingsion,  Logan,  Macoupin,. 
Marshall,  Menard,  Mercer,  Monroe,  Feoria,  Pike,  Rock  Island, 
Scott,  Shelby,  and  Tazewell  Co's.  Corn  damaged.  Bureau,  Jo 
Daviess,  La  Salle,  and  Moultrie  Co's,  Oats  and  com  more  or 
less  damaged.  Clay,  Clinton,  Fayette,  Franklin,  Jasper,  Jefferson, 
l^iticrence,  Marion,  Perry,  Richland,  Wayne,  and  Washington 
Co's,  Corn  a  failure  because  of  bugs  and  drouth,  and  wheat  also 
injured  in  Washington  Co.  Coles,  Crawford,  Hardin,  Jersey, 
Massac,  Montgomery,  Wabash,  and  Williamson  Co's.  Com  nearly 
a  failure,  or  much,  or  considerably  injured.  Cook  Co.  Yield  of 
spring  wheat  reduced.  Cumberlarid,  Greene,  Henry,  Johnson, 
Randolph,  Sangamon,  Union,  and  Warren  Co's.  Corn  much 
damaged.  Iroqvms  Co.  Chinch  bugs  very  numerous.  Kankakee 
Co.  Chinch  bugs  and  white  grubs  did  considerable  damage  to 
corn,  wheat,  and  rye.  Fjilton  and  Kendall  Co's.  Corn,  spring 
^heat,  and  oats  damaged.  Knox  Co.  Corn,  rye,  oats,  and  spring 
wheat  damaged  more  than  usual.  McDonough  Co.  Late  corn  in- 
jured by  the  chinch  bugs.  Hessian  fly,  army  worm,  and  chinch 
bugs  damaged  crops  more  than  for  years  previous.  White  Co. 
Home  wheat  injured  in  fall. 

Case,   F.    W. — The    Chinch    Bw^—Blissus    leucopterus.      (Trans. 
Wis.  State  Agric.  Soc.  1880  81,  pp.  441-450.) 

A  compiled  article  giving  account  of  injuries,  life  history,  and 
remedies. 

Mexdenhall,    E.    E. — Entomology.     (Tnins.    Minn.    State    Hort. 
Soc.,  1881,  p.  78.)  * 

Chinch  bugs  appeared  in  considerable  numbers  in  Southeastern 
Minnesota,  but  June  rains  prevented  serious  damage  "except  in 
some  localities." 

Encouraging  experience  in  applying  salt  to  wheat.  Thinks  that 
the  salt  has  a  cooling  influence  upon  the  root,  delaying  the  ripen- 
ing of  the  grain  and  the  exhaustion  of   the    sap.     A  narrow    strip 
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the  whole  length  of  the  fiekl,  where  salt  was  not  sown,  containe^i 
more  cliinch  bugs  than  all  the  rest  of  the  field,  and  bore  only 
about  half  as  much  wheat  per  acre. 

Riley,  C.  Y.—Microjyus  leucopierus.  (General  Index,  and  Sup- 
plement to  the  Nine  Reports  on  the  Insects  of  Missouri. 
Bull.  No.  a  U.  S.  Ent.  Coramisa,  p.  58.) 

"Now  referred  to  Burmeister's  genus  Blissus." 

Saunders,  Wm. —Annual  Address  of  the  President  of  the  Ento- 
mological Society  of  Ontario.  (Canadian  Entomologist,  1881, 
V.  13,  p.  198;  Rept.  Ent.  Soc.  Ontario,  1881,  p.  5.) 

Mention  of  serious  chinch-bu^  injuries  to  corn  in  Missouri  and 
Kansas  and  comparative  immunity  from  them  in  Ontario. 

Farmers*  Review,  1881.     [Starving  out  the  Chinch  Bug.] 

Editors  note  that  farmers  in  vicinity  of  Windsor,  Ottawa  Ga, 
Kan.,  have  resolved  to  starve  out  the  chinch  bug,  having,  in  con- 
vention, voted  to  abandon  the  growing  of  spring  wheat  for  a  series 
of  years. 

E\ERETT,  W.  R.—The  Chinch    Bug.      (Farmers'    Review,    

1881  [?].) 

Writes  from  Caldwell  Co.,  Mo.,  that  last  August.,  at  a  meeting 
for  consultation,  farmers  at  Windsor,  Henry  Co.,  Mo.-  [?],  agreed 
not  to  sow  any  wheat  last  fall.  Wheat  raising  has  been  abandoned 
"in  this  part  of  Missouri  on  prairie  lands,  and  the  bugs  are  not 
so  bad  as  when  more  wheat  was  sow^n.  If  Prof.  Thomas's  theory 
is  correct  the  farmers  ought  to  quit  raising  corn  instead  of  wheat" 

1882. 

Prairie  Farmer,  Feb.  11,  1882.     Chinch  Bugs  in  Kansas. 

Chinch  bugs  swarming  in  prairie  grass.  Various  remedial 
measures  briefly  discussed.  Probably  the  best  course  is  to  grow 
other  crops  than  wheat  and  barley  for  at  least  two  years  in  a 
district  that  has  been  infested. 

FoRBEH,  S.  A. — The  Ornithological  Balance  Wheel.  (Trans.  III. 
State  Hort.  Soc,  1881,  v.  15,  p.  130;  Trans.  Ind.  Hort.  Soc-., 
1881,  p.  80.) 

Fifteen  representatives  of  eight  species  of  birds  shot  among  the 
chinch  bugs  had  not  eaten  these  insects  at  all;  but  one  catbird, 
three  brown  tlirushes,  and  one  meadow  lark  were  previously  found 
t/O  have  eaten  them  in  barely  sufficient  number  to  show  that  they 
have  no  unconquerable  prejudice  against   them. 

Farmers'  Review.  Farmers'  Review  of  the  Season,  and  F.  B. 
Club  Record. 

March  30,  1882,  v.  8,  Supplement,  p.  3.  Effirajham  Co,  Some 
chinch  bugs.  Madison  Co.  County  full  of  them.  April  6,  1882, 
.p.  212.     Coles  Co.     Chinch  bugs  flooded  out.     Shelby  C6,     Chinch 
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bogs  plenty.  No  damage  yet.  April  13,  1882,  p.  228.  Alexan- 
der  and  Macon  Co's.  Chinch  bugs  have  appeared.  Douglas  Co. 
Plenty,  but  doing  no  damage.  Fayette  and  Hancock  Go's,  Nu- 
merous. April  20,  1882,  p.  244.  Cumberland,  Jersey,  Lawrence, 
and  Washington  Co's.  Chinch  bugs  reported  as  more  or  less 
numerous.  April  27,  1882,  p.  260.  Craioford,  Cumberland,  Ford, 
Logan,  Macoupin,  McDonough,  Montgomery,  Fayette,  Franklin, 
GfdkUin,  Hardin,  Johnson,  Richhmd,  Jefferson,  and  Union  Co's. 
Plenty  of  chinch  bugs;  but  wheat  **splendid"  in  Ford  county. 
May  4,  1882,  pp.  276,  281.  Bromn,  Christian,  Cass,  Gallatin, 
Macon,  Piatt,  Pike,  and  Richland  Go's.  Chinch  bugs  still  alive. 
Crawford,  Effingham,  Fayette,  Hamilton,  Iroquois,  McDonough, 
McLean,  Marion,  Mason,  Monroe,  St,  Clair,  and  Vermilion  Go's, 
Numerous.  Greene  and  Massac  Go's.  Doing  damage.  Madison 
Co.  Flying  every  day.  Morgan  Co,  Not  yet  destroyed  by  rains. 
Randolph  Co,  Kains  have  destroyed  most  of  the  chinch  bugs. 
Jasper  Co.  Present,  but  doing  little  injury.  May  11,  1882,  p. 
292.  Cass,  Clay,  Clinton,  Coles,  Crawford,  DeWitt,  Douglas,  Ed- 
trards,  Fulton,  Jefferson,  Johnson,  Logan,  Morgan,  Moultrie, 
Perry,  Pike,  Saline,  Shelby,  and  White  Go's.  Chinch  bugs  more 
or  less  numerous,  but  no  injury  mentioned  except  in  Saline  county, 
where  they  are  said  to  be  injuring  wheat.  In  Morgan  county, 
wheat  never  better.  May  18,  1882,  p.  308.  Christian,  Clinton, 
Coles,  Cuml)erland,  Fayette,  Greene,  Johnson,  Logan,  Montgom- 
fry,  Sangamon,  and  Wabash  Go's.  Chinch  bugs  numerous.  In 
Sangamon  county,  on  the  wing.  Calhoun  and  Jasper  Go's.  Have 
made  their  appearance.  Franklin,  Madison,  and  White  Go's. 
Wheat  is  being  seriously  injured.  Macoupin  and  Shelby  Go's.  Still 
alive.  Doing  no  damage  in  Shelby  county.  Mason  and  Wayne  Go's. 
Wheat  too  far  advanced  to  be  injured.  Monroe  Go.  Fear  wheat 
will  be  injured.  May  25,  1882,  p.  324.  Crawford,  Douglas,  Ef^ 
linifham,  Fayette,  Fulton,  Gallatin,  Jersey,  Logan,  Lincoln,  Macon, 
Madison,  Mason,  St.  Clair,  and  Shelby  Go's.  Chinch  bugs 
n^ported  as  "plenty"  or  '^numerous,"  wheat  being  already  dam- 
'ii^'ed  in  Gallatin  county.  Hardin  Co.  Chinch  bugs  here.  June 
1.  1882,  p.  340.  Brown,  Monroe,  Peoria,  Sangamon,  and  St.  Glair 
^'o's.  Chinch  bugs  damaging  wheat.  Coles,  Cumberland,  Clark, 
^d(jar,  Macoupin,  Macon,  and  Morgan  Go's.  More  or  less  nu- 
nierous,  but  damage  not  reported.  Fulton,  Jersey,  and  Scott  Go's. 
Wet  or  cold  weather  keeping  chinch  bugs  back.  White  Co.  Wheat 
^^^  far  advanced  for  injury.  June  8,  1882,  pp.  353,  360. 
Christian  Co.  Chinch  *bugs  checked  by  heavy,  chilly  rains. 
Crawford,  Fayette,  Gallatin,  Greene,  Hamilton,  Randolph,  S(dine, 
and  Wabash  Go's.  Damage  to  winter  wheat  by  chinch  bug,  but 
nrmy  worm  contributing  to  tlie  loss  in  most  cases  reported. 
^^anklin,  Jersey,  Madison,  and  St.  Clair  Go's.  Chinch  bugs  and 
HiTDv  worms  plenty.  Pulaski  Go.  Millions  of  chinch  bugs  at 
^^ork.  Union  Go.  Chinch  bugs  plenty.  June  15,  1882,  p.  372. 
'fasf)er  Co.  Cold  weather  destroyed  chinch  bugs.  Livingston  Go. 
Wet  weather  has  quieted  chinch  bug.  June  22,  1882,  p.  388. 
Calhoun,  Edwards,  and  Hamilton  Go's.     Wheat  damaged  some  by 
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chinch  bugs  and  army  worms.  Shelby  Co.  Chinch  bugs  would 
do  niuch  damage  if  weather  should  turn  hot  and  dry.  June  21^, 
188*2,  p.  409.  Chi  isfian  and  Piaif  Co's,  Chinch  bugs  in  corn.  In  the 
lattor  county  hatching  of  young  prevented  by  cold  rains.  July  6, 
1882,  p.  417.  Champaign  Co.  Chinch  bugs  have  appeared  in  the 
broom -corn  fields  in  great  force.  July  6,  1882,  p.  425. 
Champaign  Co,  Corn,  broom-corn,  and  sorghum  threatened 
Scoii  Co,  (June  12).  Chinch  bugs  doing  little  harm.  July  13, 1882,  p, 
20.  Pike  Co.  Thick  in  wheat.  July  20,  1882,  p.  36.  Orf^cm' 
Co,  Hay  average  crop;  much  destroyed  by  chinch  bugs.  July 
27,  1882,  pp.  52,  57.  Jcrseij  and  Knox  Co's.  Chinch  bugs 
reported.  Piatt  Co.  Corn  crop  likely  to  fail  if  dry  weather  ami 
chinch  bugs  continue  long. 

Indiana.— April  13,  1882,  p.  228.  Posey  Co.  Chinch  bugs 
abundant.  April  20,  1882,  p.  244.  Oreene  Co.  Chinch  bugs  prei>- 
ent,  but  no  damage.  April  27,  1882,  p.  260.  Sullit'an  Co.  Chinch 
bugs  still  alive.  May  11,  1882,  p.  292.  Oreene  Co.  Numerous. 
May  18,  1882,  p.  308.  Gibson,  Posey,  Rush,  and  Vigo  Cos. 
Some  chinch  bugs.  Injuring  wheat  and  corn  in  Posey  county. 
May  25,  1882,  p.  324.  Posey  Co,  Chinch  bugs  have  appeared  in 
great  numbers.  June  1,  1882,  p.  340.  Greene  Co.  Chinch  bugs 
plenty.  Vigo  Co.  Very  few.  June  8,  1882,  p.  353.  Greene  Co. 
Damaged  winter  wheat  June  22,  1882,  p.  388.  Dn  Bois  0>. 
Chinch  bugs  here,  but  doing  no  harm. 

•Iowa.— June  22,  1882,  p.  ^^93.  Benton  Co.  Millions  of  chinch 
bugs  in  .some  fields  of  rye.  June  29,  1882,  p.  404.  Adair,  Mills, 
and  Taylor  Co's.  Chinch  bugs  doing  more  or  less  damage  to 
spring  wheat.  Linn  Co.  Some  chinch  bugs.  Wayne  Co.  Chinch 
bugs  in  oats.  July  6,  1882,  Howard,  Marion,  Tama,  Tajj- 
lor,  and  Wapello  Co's.  Chinch  bugs  numerous.  July  13, 
1882,  p.  20.  Cedar,  Clinton,  DeWitt,  Des  Moines,  Guthrie, 
Henry,  Mills,  Poweshiek,  Tama,  and  Wapello  Co's.  Chinch  bugs 
rei)orted  as  more  or  less  numerous.  No  serious  damage.  July  20. 
18S2,  p.  36.  Butler,  Benton,  Floyd,  Franklin,  and  Pottawattamie 
Cos.  Chinch  bugs  reported.  July  27,  1882,  p.  52.  Dnbuaue, 
Howard,  Jefferson^  and  Johnson  Co's.  Chinch  bugs  more  or  lees 
numerous.  Aug.  3,  1882,  p.  68.  Floyd  Co.  Some  bugs  in  spring 
whoat.  Aug.  10,  1882,  p.  84.  Cerro  Gordo  and  Floyd  Go's.  Some 
complaint  of  chinch  bugs.  Aug.  17,  1882.  Butler,  Hardin,  and 
Winneshiek   Go's.       Chinch-bug    injuries    reported. 

Kansas.— Apr.  20,  1882,  p.  244.  Butler,  Chautauqua.  Dickin- 
son, and  Lincoln  Go's,  Presence  of  chinch  bugs  reported.  Apr. 
27,  1882,  p.  260.  Jefferson,  Lyon,  and  Rush  Co*s,  Chinch  bugs 
reported,  and  great  destruction  feared  in  Lyon  county.  Elk  Co. 
Chinch  bugs  swarming  in  the  air.  May  4,  1882,  p.  276.  Bourbon 
Cherokee,  Greenwood,  Jefferson,  and  Labette  Go's.  Chinch  bugs 
numerous;  in  latter  county  swarming.  Wheat  good  in  Jefferson 
county.  Coffey  Co.  No  damage.  Probably  rains  have  destroyed 
the  bugs.  Harvey  and  Lincoln  Go's.  More  or  less  numer- 
ous.      May  11,   1882,  pp.  21)2,   297.       Atchison,   Crawford,  ElB. 
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FrankUn,  Jefferson,  Lyon,  Miami,  Phillips,  Republic,  Riley ^ 
SI'' [ford,  and  Wilsmi  Co's,  Chinch  bugs  more  or  less  niimerouB. 
In  Phillips  county  they  have  been  nearly  destroyed  by  cool 
wtattier.  Elk  Co  (Apr.  27).  ^'Chinch  bugs  injuring  early  corn 
an<l  oats.  Some  wheat  has  been  plowed  up."  May  18.  1M82,  p. 
SiH  Anderson,  Bourbon,  BuUer,  Davis,  Dou(jl(is,  Greenwood,  and 
Ru^h  C<fS,  Chinch  bugs  numerous;  but  in  Douglas  county  no 
damage.  Coffee  and  Ellis  Cds.  Chinch  bugs  here.  Morris  Co, 
Thick  oil  fall  wheat.  Pawnee  Co.  A  few  in  winter  wheat.  May 
K.  1882,  p.  324.  Builer,  Cherokee,  Coffey,  Jefferson,  Lyon, 
Ltnvenworth,  Republic,  Reno,  Saline,  and  Suninrr  Co's.  Chinch 
hw^s  very  numerous,  threatening  to  destroy  wheat  in  Reno,  work- 
ing on  rye  in  Republic,  but  occasioning  no  apprehension  in  Cher- 
okee county.  June  1,  188 J,  p.  340.  Clay,  Johnson,  Jewell, 
Ijiihciie,  and  Riley  Cns,  Chinch  bugs  plenty.  Dickinson,  Don- 
iphdu,  and  Wilson  Co\^.  Wheat  being  damaged.  June  8,  1882, 
pp.  3i)3,  300.  Bourbon,  Harvey,  Lyon,  Morris,  Rush,  Saline, 
ami  Smith  Co's.  Wheat  more*  or  less  injured  by  chinch  bugs. 
EU;  Co.  No  young  bugs  yet;  plenty  of  old  ones.  Labette  Co. 
Chinch  bugs  plentv;  no  damage  yet.  June  15,  1882,  p.  372. 
Bntbn-  Co.  Chinch 'bugs  numerous.'  June  22.  1882,  p.  388.  But- 
ler, Learenworth,  and  Phillips  Co's.  Chinch  bugs  numerous. 
June  29,  1882,  p.  409.  Montgomery  Co.  More  chinch  bugs 
wintered  last  season  than  ever  before,  but  wet  weather,  occurring 
about  the  time  for  depositing  eggs,  kept  them  back.  July  20, 
\^^%  p.  3»».  Ellsworth  Co.  Chinch  bugs  present,  but  doing  no 
damage*.  Aug.  3,  1*^'82,  p.  (IS.  Clay  Co.  Some  chinch  bugs,  but 
doing  no  damage. 

MiNNKSOTA.— May  18,  1882,  p.  308.  Isanti  Co.  Fear  chinch  bugs 
will  damage  wheat.  June  15,  1882,  p.  377.  Mower  Co.  "Our  farm- 
ers have  i)een  suffering  with  chinch-bug  wheat  crops  for  the  last 
four  years,  but  last  year  we  put  in  a  great  breadth  of  com  and 
more  oats  than  usual."  June  22,  1882,  p.  388.  Scott,  Wabasha, 
and  Washington  Co's.  Chinch  bugs  reported.  June  22,  1882,  p. 
404.  Dodge  Co.  Chinch  bugs  alarming.  Fillmore,  Goodhue, 
OJnt>ifed^  and  Winona  Co's.  Chinch  bugs  present.  July  13, 
18S-2,  p.  20.  Fillmore  and  Isaidi  Co*s.  Chinch  bugs  reported. 
July  20,  1882,  p.  36.  Goodhue,  Houston,  Washington,  Isanti, 
find  Lr  Sueur  Cos.  Chinch  bugs  present.  July  2/,'  1882,  p.  52. 
Olw.'ifed  and  Ramsey  Co\s,  Chinch  bugs  reported.  Aug.  3,  1882, 
p.  r)S.  f)fikofa  and  Fillmore  Co's.  In  spring  wheat.  Aug.  10, 
lSs2,  p.  84.  Carver  and  Isanti  Co's.  In  spring  wheat.  Aug.  17, 
IH'^^.  Dakota  Co.  Spring  wheat  is  being  injured  in  some  places. 
Au^:.  24,  1882,  p.  116.  Dakota  and  Goodhue  Go's.  Chinch  bugs 
very  bad  in  spring  wheat. 

Missouui.— Apr.  13,  18S2,  p,  228.  Boone  and  La  Fayette  Go's. 
Chinch  bugs  plenty.  St.  Francis  Co.  Chinch  bugs  still  alive. 
Wlioat  never  better.  Apr.  20,  1882,  p.  244.  Audrain  Co.  Some 
chinch  bugs.  Apr.  27.  1882,  p.  260.  Boone,  Bates,  Carroll,  and 
AVtiVrm  (Vs.  Chinch  bugs  more  or  less  numerous.  Polk  Co,  (17). 
"Myriads  of  chinch  bugs  were  seen  in  the  timber  previous  to  last 


rain,  which  has  greatly  diminished  their  number."  May  4,  1882. 
p.  276.  Howard,  Lmvrencey  Leicis,  Livingston^  and  Nodiuray 
Co's,  Chinch  bugs  reported  as  more  or  less  numerous;  but  wheat 
"splendid"  in  Howard  Co.  May  11,  1882,  p.  292.  Audrain,  Bar^ 
ion,  Bates,  Bollinger,  Caldwell,  Cass,  Cooper,  Green,  La  Fatfelk, 
McDonald,  Miller,  Moniteau,  and  Pettis  Co's.  Chinch  bugs  more 
or  less  numerous.  Injuries  not  mentioned.  In  Caldwell  couDty 
said  to  be  doiu^  no  harm.  May  18,  1882,  p.  308..  Dade,  Henuu 
Lewis,  Shelby,  and  St.  Geneviere  Co's.  Chinch  bugs  numerous. 
Calloway,  Lawrence,  Lincoln,  and  Bay  Co's.  Wheat  being  seri- 
ously damaged.  Jasper  Co,  Cold  rains  have  destroyed  chiDch 
bugs.  May  25,  1882,  p.  324.  Boone,  Cass,  Carroll,  Chariton. 
Monroe,  Pike,  and  St,  Charles  Co's,  Chinch  bugs  numerous. 
Benton  Co,  Oats  gone,  corn  attacked.  June  1,  1882,  p.  340.  Batf% 
Boone,  Cape  Girardeau,  Christian,  Greene,  Lawr^ence,  LivingsioJi 
and  Sfdine  Co's.  Chinch  bugs  numerous,  but  no  damage  reported. 
June  8,  1882,  p.  353.  Bates,  Dade,  and  Livingston  Go's.  Winter 
wheat  some  damaged.  Benton  Co,  Oats  nearly  destroyed.  Sidinr 
Co.  Chinch  bugs  plenty.  June  22,  1882,  pp.  388,  393.  PcUis 
Co,  Chinch  bugs  plenty.  Polk  Co.  (17).  Chinch  bugs  reduced 
by  wet  weather.  June  29,  1882,  p.  409.  Balls  Co.  Chinch  bugs 
reported,  but  doing  no   harm. 

IsEBRASKA. — April  20,  1882,  p.  244.  Chinch  bugs  alive  and  ac- 
tive. June  15,  1882,  p.  372.  Seward  Co,  Chinch  bugs  workinj; 
on  tame  grass.  Washington  Co.  Some  chinch  bugs.  June  21 
1882,  p.  388.  Seward  Co,  Chinch  bugs  working  on  tame  grass. 
Juno  29,  1882,  p.  404.  Jefferson  Co,  Spring  wheat  infesteii. 
Platte  Co,  Chinch  bugs  plenty,  but  no  damage.  July  6,  ISSi 
Buffalo,  Clay,  Fillmore,  Gage,  Hall,  and  Merrick  Cd*s,  Chinch 
bugs  reported.  July  13,  1882,  p.  20.  Furnas,  Hamilton,  Thatfi-r, 
and  Webster  Go's,  Chinch  bugs  more  or  less  numerous,  but  no 
damage  reported.  July  20,  1882,  p.  36.  Platte  Co,  Some  chinch 
bugs.  Aug.  3,  1882,  p.  68.  Cass  Co,  Wheat  full  of  bpgs.  Avig. 
10,  1882,  p.  84.  Harlan  Co.  Spring  wheat  likely  to  suffer  badly- 
Aug.  17,  1882.     Merrick  Co,     Spring  wheat  slightly  injured. 

Ohio.— May  18,  1882,  p.  308.  Putnam  Co,  Some  chinch  bugs 
in  wheat.  Scioto  Co.  Chinch  bugs  plenty.  June  1,  1882,  p.  340. 
Cold  weather  killed  the  chinch  bugs. 

Wisconsin. — June  15,  1882.  p.  372.  Eau  Claire  Co,  Chinch  bugs 
plenty.  June  29,  1882,  p.  404.  La  Crosse  and  Waukesha  Cos. 
Complaint  of  chinch  bugs.  In  sprint^j  wheat  in  the  latter  countv. 
July  6,  1882,  p.  420.  Grant  Co,  Spring  wheat  full  of  chinch  bugs. 
La  Fayette  Co.  A  few  chinch  bugs.  July  6,  1882,  p.  425.  Lt 
Fayetfe  Co.  Chinch  bu^s  numerous,  but  no  damage  yet  reported. 
July  13,  1882,  p.  20.  Grant  and  La  Crosse  Cos,  Chinch  bugs 
numerous.  July  20,  1882,  p.  36.  Vernon  Co.  Some  chinch  bugs. 
July  27,  1882,  p.  52.  Pepin  Co.  Some  chinch  bugs.  Aug.  10. 
1882,  p.  84.  Vernon  Co.  Thick  in  spring  wheat  Aug.  17,  1882. 
Kenosha  Co.  Some  chinch  bugs  in  spring  wheat.  Aug.  24, 1882, 
p.  116.  Chippewa  and  Fan  Claire  Go's,  Chinch  bugs  doing  mucli 
damage  to  spring  wheat. 


73 

Illinois  Crop  Prospects.  Consolidation  of  Reports  returned  to 
the  Department  of  Agriculture  April  1,  1882.  Circular  No. 
84,  pp.  3,  21-27. 

Imminent  danger  from  chinch  bugs  in  various  parts  of  State, 
especially  where  drouth  prevailed  in  1881.  Millions  seen  flying  at 
this  early   date. 

Correspondents'  Remarks,  Bond  Co,  Millions  of  chinch  bugs 
flying  April  2.  Carroll  Co,  Injured  rye  in  many  localities  last 
fall.  Crawford  Co.  Present  in  numbers.  Edgar  Co,  Unusually 
numerous  in  weeds  near  wheat  fields.  Franklin,  Hamilton,  Mon- 
roe, Union,  White,  and  Williamson  Co's.  Present  in  large  num- 
bers. Logan  Co,  Unusually  numerous  in  hedges  and  fence  rows. 
Montgomery  Co.     Have  appeared. 

Farmers'  Review,  Apr.  20,  1882,  v.  8,  p.  249. 

Editor  says:  "Should  we  Jiave  a  dry  season,  from  information 
now  in  our  possession,  we  fear  that  they  [chinch  bugs]  will  in 
Missouri,  Kansas,  and  Illinois  do  damage." 

Illinois  Crop  Prospects.  Consolidation  of  Reports  returned  to 
the  Department  of  Agriculture  May  1,  1882.  Circular  No. 
86,  pp.  3,  4,  29-44,  45. 

Many  chinch  bugs  in  winter  wheat  in  various  localities,  but  no 
serious  damage  yet  owing  largely  to  frequency  of  cold  rains.  Most 
damage  in  fields  next  to  timber,  the  •  leaves  affording  shelter  ta 
the  bugs.  The  number  of  chinch  bugs  and  army  worms  in  cen- 
tral and  southern  counties  should  prepare  the  public  for  a  large 
reduction  of  wheat  crop.  The  chinch  bug  has  come  through  the 
past  exceptionally  wet  winter  without  much  apparent  diminution, 
in  numbers,  and  is  reported  in  many  parts  of  the  State. 

Correspondents'  Bemarks. — Alexander,  Calhonn,  and  Jefferson 
C&s,  Some  chinch  bugs  in  sheltered  places.  Little  or  no  dam- 
age yet  Bond,  Cass,  Clark,  Clinton,  Coles,  Hardin,  Jefferson^ 
Johnson,  Laiorfmce,  Madison,  Menard,  Randolph,  Saline,  Wayne^ 
White,  and  Williamson  Co's.  Present  in  considerable  or  large 
numbers,  but  little  or  no  damage  yet.  Crawford  and  Pope  Co*s. 
Causing  considerable  damage  to  wheat.  Cumberland,  Hancock^ 
and  Richland  Co's,  At  work  on  wheat,  but  little  or  no  damage 
yet  Edwards  Co,  Wheat  adjoining  timber  is  being  damaged 
hy  the  bugs.  Hamilton  Co.  Wheat  injured  in  localities.  Jackson 
Co.  Appeared  earlier  than  usual.  Much  apprehension.  Jersey, 
Sangamon,  Schuyh^,  and  Shelby  Co's,  Kept  in  check  by  rains.  St, 
Clair  and  Wabash  Co's.  Have  done  some  injury.  Union  Co,  A 
few  seen. 

Farmers'  Review,  May  4,  1882,  v.  8,  p.  282,  Chinch  Bugs  in 
April. 

Apr.  20,  correspondent  observed  young  bugs  on  timothy  hay 
from  stack.  Eggs  supi)osed  to'  have  been  laid  on  timothy  stema 
the  year  before  [?]. 
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Indiana  Farmer,  May  20,  1882,  v.  17,  p.  4  Winter  Wheat  in 
Illinois. 

Cliinch  bugs  in  large  numbers  are  reported  in  various  localities. 

Illinois  Crop  Prospects.  Consolidation  of  Reports  returned  to  the 
Department  of  Agriculture  June  1,  1882.  Circular  No.  88, 
pp.  3,  33-56,  60. 

Cliinch  bugs,  though  very  numerous,  have  not  injured  the  grain 
ciops,  owing  to  the  cold  wet  season.  "Old  chinch  bugs  are  depos- 
iting their  eggs  in  corn  and  wheat,  and  with  continued  warm  and 
8eas()nable  weather  there  will  be  a  large  number  of  young  bugs 
ready  for  the  corn." 

Corves pondruts'  Remarks, — Alexander  and  Pope  Co's.  Com 
damaged  or  threatened.  Bond,  Calhoun,  DeWiff,  Dougkis,  Edgar^ 
HomiUoHy  Jersey,  La  Salle,  Maeoupin,  Pike,  and  Saline  Go's.  More 
or  less  numerous,  but  little  or  no  injury  reported.  Clark,  Cumber- 
hxvd,  ^fcDonouqh,  Menard,  Bock  Island,  Scott,  and  White  Co's. 
Presinit  in  force  but  held  in  check  by  rains.  Clinton,  Cratcford, 
Hardin,  Lawrence,  Logan,  Madison,  Stark,  and  St.  Clair 
Co's.  Winter  or  spring  wheat  more  or  less  injured.  Ed- 
vxirds  Co.  Laying  ege:s  on  corn.  Have  damaged  wheat  in 
vicinity  «f  timber  belts.  Johnson  Co.  Have  not  done  much  dam- 
age to  corn,  but  have  injured  winter  wheat.  Macon  Co.  Chinch 
bugs  plenty  and  depositing  eggs,  which,  however,  are  not  likely  to 
hatch  till  wheat  is  out  of  danger.  Monroe  Co.  Com  much  injured 
by  chinch  bugs,  army  worms,  and  grubs.  Piatt  Co.  Corn  near 
hedges  and  timber  injui'ed  by  chinch  bugs,  but  cold  weather  has 
kept  them  in  check. 

Farmers'  Review,  June  8,  1882,  v.  7,  p.  353. 

Cold,  heavy,  and  continuous  rains  have,  in  a  great  measure,  de- 
stroyed the  new-laid  eggs  of  the  chinch  bugs  in  Illinois.  In 
Missouri  winter  wheat  was  threatened,  but  the  danger  was  averted 
by  rains.  Chinch  bugs  have  appeared  and  disappeared  in  Nebraska 
and   ■Minnesota. 

Illinois  Crop  Prospects.  Consolidation  of  Eeports  returned  to 
the  Department  of  Agriculture  July  1,  1882.  Circular  Na 
00,  pp.  32,  35,  38,  41. 

Correspondents'  Bemarks. — JL  lexander,  Henry,  J ackson,Madiso^h 
and  Bandolph  Co's.  Chinch  bugs  in  com;  but  little  damage  done 
as  yet.  Infesting  oats  also  in  Henry  county.  Bureau  and  Randolph 
Co's.     Damaging  spring  wheat. 

J[ohnson],  B.  R— [Letters  from  Champaign  Co.,  Illinois,  in  Culti- 
vator and  Country    Gentleman.] 

July  6,  1882,  v.  47,  p.  530.  Reports  chinch  bugs  in  corn,  broom- 
corn,  and  sorghum  June  27.  Does  not  know  that  they  have  ma- 
terially injured  wheat  and  oats.  July  13,  1882,  p.  648.  Mature 
bugs  numerous  in  Champaign  Co.  July  4;  the  young,  less  sa 
July    20,     1882,    p.    566.     Chinch  bugs    in  corn,  broom-corn,   and 
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sorghum.  Young  bugs  have  hatched  within  a  week.  Aug.  3,  1882, 
p.  602.  Notwithstanding  the  previous  rain  and  cool  weather, 
chinch  bugs  are  threatening  corn  and  sorghum  again,  now  that 
the  weather  is  warm  and  dry.  Aug.  17,  1882,  p.  643.  Broom- 
corn  in  Champaign^  Piatt,  Douglas,  and  Coles  Co's  injured  by 
chinch  bugs. 

Farmers'  Review,   July  13,  1882,  v.  9,  p.  25.    Iowa  Crops. 

"Seven  counties  report  the  air  filled  with  chinch  bugs.  In  some 
cases  they  h«ve  settled  on  the  spring  wheat  fields,  but  no  serious 
damage  is  done." 

Illinois  Crop  Prospects.  Consolidation  of  Reports  returned  to 
the  Department  of  Agriculture  August  1,  1882.  Circular 
No.  92,  pp.  52-63. 

Correspondenis'  Remarks. — Douglas,  Johnson,  Macouphi,  Ver- 
mih'on,  Wfthash,  and  Williamson  Co's,  Corn  suflfering  more  or 
less  from  drouth  and  chinch  bugs,  and  winter  wheat  injured  in 
Macoupin  county. 

Cultivator  and  Country  Gentleman,  Aug.  10,  1882,  v.  47,  p. 
622.     From  Central   Nebraska. 

Lincoln,  Neb.,  July  28.  Wheat  injured  by  rust  and  chinch 
bugs. 

FoRBEK,  S.  A.— The  Chinch  Bug  in  1882.     Field  Notes.     (Illinois  • 
Crop    Reports.      Consolidation   of   Reports  returned   to   the 
Department  of  Agriculture  Aug.  ],  1882.      Circular  No.  92, 

p.  77;  Western  Rural,  ,  1882;    Farmers'  Review,  Oct, 

19,  1882;  Review  and  extracts  in  Prairie  Farmer  for  , 

1882.) 

Appeared  at  usual  time  in  extraordinary  numbers  in  Central  Illinois, 
but  rains  delayed  deposition  of  eggs  and  prevented  many  from 
hatching,  so  that  young  bugs  were  not  seen  until  about  the  first 
of  July.  Owing  to  their  late  development  small  grain  was  not  ap- 
preciably damaged,  and  com  and  similar  crops  have  been  little  in- 
jured because  there  has  been  no  concentrated  attack.  The  bugs 
are,  however,  much  more  numerous  than  the  damage  sustained 
indicates,  and  every  precaution  should  be  taken  against  a  serious 
outbreak  next  season.  Careful  experiments  seem  to  show  that  too 
much  is  hoped  from  the  simple  influence  of  wet  weather  upon 
these  insects.  Bugs  on  corn  drenched  ten  successive  days  were 
not  affected  appreciably.  Small  brown  ant,  Lasius  flavus  [alienus], 
attends  young,  transporting  them  in  its  mouth,  and  feeding  on  ex- 
udations from  the  corn  and  on  the  fluids  excreted  by  the  bugs. 
Agonoderns  comma  preys  upon  them,  chinch  bugs  making  about 
twenty  per  cent,  of  food  of  specimens  dissected.  Internal  bac- 
terium parasite  again  mentioned.  Burning  in  winter  quarters  ad- 
vised. *  A  weak  emulsion  .  of  kerosene  and  soap  suds,  costing 
three  fourths  of  a  cent  a  gallon,  killed  chinch  bugs  very  readily. 
"Advantage  can  probably  be  taken  of  this  fact  to  save  many  fields 
of  corn  which  would  otherwise  be  destroyed  by  them." 
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Farmers'  Review,  Aug.  24,  1882,  v.  9,  p.  113. 

Notice  of  experiments  by  Prof.  S.  A.  Forbes  with  an  insecticide* 
mixture  for  the  chinch  bug;  viz.,  an  emulsion  of  water,  kerosene, 
and  milk,  costing  half  a  cent  a  gallon,  and  applied  with  a  sim- 
ple machine. 

Farmers'  Review,  Aug.  31,  1S82.      Warsaw  Horticultural  Society. 
Chinch  bugs  quite  numerous  in  some  com  fields, 

Forbes,  S.  A.— Bacterium  a  Parasite  of  the  Chinch  Bug.     (Amer- 
.  ican  Naturalist,  Oct.,  1882,  v.  16,  p.  224.     Abstract  of  article, 

with  extracts,  in  Prairie  Farmer  for  ,  1882.) 

Chinch  bugs  under  observation  died  rapidly  and  unaccountably. 
Microscopical  examination  of  the  fluids  from  the  crushed  bodies 
of  both  living  and  dead  bugs  showed  them  to  be  swarming  with  a 
species  of  bacterium,  having  its  principal,  perhaps  exclusive,  seat 
in  the  alimentary  canal.  Bugs  in  the  field  diminished  rapidly,  the 
mortality  being,  however,  chiefly  among  the  older  insects. 

Popenoe,    E.    a.— The    Chinch    Bug   and    the    Season.       (Prairie 
Farmer,  Nov.  25,  1882.) 

Chinch  bug  everywhere  abundant  in  Kansas  in  early  spring 
months,  some  badly  infested  fields  being  turned  under  by  the 
.  plow,  and  young  corn  near  wheat  or  meadow-lands  being  destroyed 
by  invading  chinch  bugs.  Abundance  of  rain  following,  season 
proved  on  the  whole  unusually  free*  from  damage.  Possible  that 
simple  excess  of  moisture  drowns  young  bugs  on  the  ground,  but 
doubts  if  others  are  so  aifected.  Gives  illustrations  of  tenacity  of 
life  in  chinch  bugs.  Recalls  Dr.  Shimer's  theory  of  epidemic 
disease,  cites  Thomas's  opinions  in  support  of  it,  and  quotes  ex- 
periments made  by  Forbes  in  which  chinch  bugs  were  artificially 
drenched  for  many  successive  days  without  effect.  Also  refers  to 
Forbes's  observations  on  bacterial  parasite  of  chinch  bug.  Eeports 
recently  finding  in  Southeastern  Kansas  situations  where  chinch  bugs 
died  in  great  numbers  in  corn  fields,  "each  dead  bug  being  covert?(i 
with  a  strong  growth  of  white  mold."  Connects  this  occurrence 
with  Shimer's  and  Forbes's  statements.  Cites  Forbes's  experiment*^ 
with  kerosene  emulsion  for  chinch  bug. 

J[ohnson],  B.  F. — Notes   from  Champaign,  III.     (Prairie  Farmer, 
Dec.  9,  1882.) 

By  destroying  volunteer  wheat  great  numbers  of  the  Hessian  fly 
and  chinch  bug  would  be   destroyed. 

Forbes,  S.  A. — Another  Chinch-Bug  Parasite.       (Prairie   Farmer, 
Dec.  9,  1882.) 

Referring  to  Popenoe's  article  of  Nov.  25,  surmises  that  whit^ 
mold  mentioned  is  identical  with  a  fungus  found  destroying  dhinch 
bug  in  corn  fields  near  Jacksonville  in  September.  This  fungus, 
identified  by  Prof.  Burrill  as  an  Entomophthora,  imbedded  the 
chinch  bugs  and  fastened  them  to  leaves  and  stalks  of  corn.    Re- 
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ix>r(s  successful  cultivation,  in  beef  broth,  of  bacterium  parasite  of 
the  chinch  bug,  lately  described  by  Burrill  as  Micrococcus  insec- 
Ifrruin;  but  opportunity  failing  for  experiments  upon  insects 
with  artificial  cultures,  conclusive  proof  is  wanting  that  this  Mi- 
crococcus is  destructive  to  chinch  bue:s.  Writer  believes  from 
personal  observations  and  evidence  of  correspondents  that  first 
brood  of  chinch  bugs  was  either  destroyed  by  rains  and  cold,  or 
so  hindered  in  deposition  of  its  eggs  that  only  one  brood  was  gen- 
erally developed  in  Central  and  Northern  Illinois.  Considers  it 
unlikely  that  chinch  bugs  will  appear  in  destructive  numbers  in 
this  State  next  year.     Can  find  but  small  number  hibernating. 

BoABDMAN,  E.  R— Economic  Entomology.  The  Chinch  Bug. 
(Stark  County  [111.]  News,  Dec.  14,  1882.) 

General  article  discussing  history,  life  history,  name,  remedies, 
etc. 

Parkeb,  Charles.— How  to  beat  the  Chinch  Bugs.  (Farmers* 
Review,  Dec.  28,   1882.) 

Claims  that  soaking  spring  seed  wheat  in  brine  for  two  weeks- 
<lrying  off  before  sowing—  will   render   the  grain    so   much  earlier 
and  more  vigorous  that  chinch  bugs  will  not  injure  it. 

Illinois  Crops  for  1882.  Circular  No.  94  [of  the  Department  of 
Agriculture],  p.  84. 

The  drouth  and  chinch  bugs  reduced  the  yield  of  corn  in  some 
localities  in  Madison  county. 

Howard,  L.  O. — White  Blast.  (Keportofthe  Entomologist  of  the 
[U.  S.]  Department  of  Agriculture,  1882,  p.  137.) 

"The  common  chinch  bug  (Blissus  leucopferus)  was  also  found 
upon  the   blasted    heads  [of  rice]  in   several  cases"  [in  Georgia]. 

Riley,  C.  V. — Chinch-Bug  Notes.  Predictions  in  Kelation  to  In- 
jury. (Report  of  the  Entomologist  of  the  [  Q.  S.]  Depart- 
ment of  Agriculture,  1882,  pp.  80,  89.) 

Mention  of  Thomas's  studies  and  predictions  and  the  injuries  of 
KSl;  of  appearance  of  the  pest  in  1882,  and  prol)able  checking 
l>y  rains;  and  of  remedies  and  preventive  measures, — irrigation, 
l)urning  of  the  hibernating  bugs,  early  sowing  of  spring  wheat, 
•nj(l  clean  culture  being  especially  emphasized,  and  the  use  of  the 
koroFene  emulsion  advocated. 

Thomas,  Cyrus. — Best  Means  of  counteracting  Insect  Foes. 
(Trans.  111.  State  Hort.  Soc,  1881,  v.  15,  n.  s.,  pp.  39-46.) 

Kecalls  previous  predictions,  based  on  rainfall  record,  that  chinch 
hug  should  be  expected  in  1880  and  1881  if  those  years  be  dry, 
and  advice  to  farmers  to  rely  on  oats  rather  than  corn  for  the 
latter  year.  Remarks  on  fulfillment  of  prediction  and  loss  of 
farmers  because  of  failure  to  follow  recommendation.  Considers 
it  sheer  foil}'-  to  talk    of    protecting  crops  by  topical  applications. 
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Believes  that  entomological  prediction  based  on  meteorolo^cal 
records  promises  the  most  important  aid.  Thinks  that  sucli  rec- 
ords are  sufficient  to  give  a  forecast  of  the  coming  year  with  ref- 
erence to  rainfall  with  reasonable  certainty,  at  least  in  the  Korth- 
west,  and  that  farm  crops  may  consequently  be  selected  to  avoid 
injury  by  insects  most  likely  to  appear.  Prediction  that  "chiLch^' 
bug  will  not  be  injurious  next  year  (1882)  in  the  Northwest,  ill 
because  year  will  not  be  dry;  (2)  because  these  insects  have  uot 
been  known  to  appear  generally  and  in  great  numbers  for  two 
successive  seasons;  and  (3)  because  the  recent  rains  have  to  a  ii:reat 
extent  destroyed  them.*'  Mentions  as  remedies  especially  applica- 
ble to  chinch  bug,  irrigation,  burning  in  winter  quarters,  and  crop- 
ping against  them.  Advises  Central  and  Southern  Illinois  farmers 
**to  cease  raising  so  much  corn  and  to  rely  to  a  greater  extt?Dt 
upon  oats,  grass,  and  other  crops.''  Says  that  com,  spring  wheat, 
and  barley  are  the  crops  that  chiefly  ussist  in  developing  these 
insects,  fearly  crops  least  likely  to  suffer.  Early  varieties  of  oats 
and  corn  should  be  selected  when  chinch  bug  is  apprehenJei 
In  discussion  following  ( pp.  48,  49),  reported  as  saying  that  **if  we 
ever  get  rid  of  this  pest  we  must  quit  raising  com."  In  Kansas 
they  are  legislating  to  prevent  the  raising  of  winter  wheat  as  one 
means  of  reducing  this  insect.  *'If  we  abandon  the  growing  of 
winter  wheat  and  corn  they  must  perish." 

Johnson,    J.  S.— [Chinch-Bug    Notes.]      (Trans.   111.  State  Hort 
Soc,  1881,  v.  15,  p.  49.) 

Reported  as  saying  that  chinch  bugs  were  plenty  in  1848  near 
Nauvoo,  where  he  lived,  and  that  in  1849  they  took  the  eoni. 
Found  in  myriads  in  the  grass  the  fall  succeeding.  Has  held  tli»*in 
in  water  more  than  an  hour  witiiout  injury  to  them.  Took  om 
this  year,  a  mile  away  from  any.  wheat. 

Prairie  Farmer, 1882.     [Destroying  Insects.] 

** When  chinch  bugs  are  prevalent  in  corn  the  stalks  should  be 
raked  together  and  burned,  and  all  dead  grass-bottom  should  b« 
served  in  the  same  way." 

Thomas,  Cyrus.— Best    Means    of    counteracting  onr  Insect  Foes 
(Trans.  Ind.  Hort.  SoO.,  1881,*  p.  81.) 

Prophecy  that  the  chinch  bug    would  do   little  damage  in  1^S2. 

Treat,  Mary.— The  Chinch  Bug.     (Injurious  Insects  of  the  Farm 
and  Garden,  pp.  112-120.) 

Feeds  on  grasses  and  cereals.  Short-wingeil  form  in  Cauft^lft 
and  more  northern  states.  Hibernates  as  an  adult.  Two-brooded 
in  Middle  States;  probably  three  broods  in  more  southern  states. 
Eggs  deposited  under  ground  on  roots  of  food  plants;  the  more 
compact  the  soil,  therefore,  the  less  this  operation  is  facilitatKl 
and  hence  the  advantage  of  fall  plowing  for  spring  grain,  or  of 
repeated  rolling  after  seeding  if  plowing  is  done  in  spring.  ^V*^^ 
land,  heavy  rains,  and    open   winters  prejudicial  to    it.     Instnm-^* 
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given  of  the  prodigious  numbers  and  ravages  of  tlie  chinch  bug, 
with  successful  method  of  fighting  it— tarred  boards,  with  deep 
holes  every  ten  feet  just  outside.  The  false  chinch  bug  and  the 
ash-gray  leaf-bug  sometimes  mistaken  for  the  chinch  bug.  Illus- 
trations. Tvj^o  hemipterous  insects,  larvje  of  lady  bugs,  and  ant«, 
are  mentioned  as  natural  enemies,  the  latter  (which  destroy  the 
eggs)  being  regarded  as  the  most  efficient.  As  remedies,  burning 
rubbish  and  badly  infested  crops  is  recommended;  also  the  sowing 
of  winter  rye  with  spring  wheat— one  bushel  of  rye  to  twelve 
of  wheat 

Repobt  of  Entomologist  of  the  [U.  S.]  Department  of  Ag- 
BICULTUBE,  1882,  pp.  04,65.     Extracts  from  Correspondence. 

Serious  injuries  reported  from  Austin,  Mo.,  and   Marion  county, 

1883. 

Forbes,  S.  A. — A  Lecture  on  Insects  affecting  Corn,  pp.  17-20. 
(Bead  before  a  Farmers'  Institute  at  the  State  Industrial 
University,  Champaign,  Illinois,  Jan.  29,  1883,  and  issaeil 
in  pamphlet  form  the  same  year.  Review  in  Advance  Far- 
mer,   July,  1883.) 

Brief  mention  of  life  history,  remedies,  and  natural  enemies, 
bacterial  and  fungus   parasites '  being  especially  noted. 

Riley,  C.  V.— Entomological  Notes.  Diseases  of  the  Chinch  Bug. 
(Rural  New  Yorker,  Feb.  17,  1883.) 

Brief  reference  to  the  bacterial  and  fungus  enemies  of  the  chinch 
bug  found  by  Professors  Forbes  and  Popenoe. , 

Forbes,  S.  A. —  Insects  affecting  Com.  (Prairie  Farmer,  Feb. 
23,  1883.) 

"When  the  chinch  bug  and  army  worm  are  in  advt^rsity  we  con« 
siderately  and.  generously  cease  from  troubling  them,  arousing 
ourselves  to  attack  them  only  when  they  are  strong  and  trium- 
])hant.  Perhaps  this  is  not  the  best  way.  We  may  find  them 
more  vulnerable  when-  they  are  weak  and  few,  if  we  take  the  trouble- 
to  study  them  at  that  time." 

Beedy  Aich  [Halsted,  B.  D.]— The  Chinch  Bug.  (Farmers' 
Review,  March  22,  1883. ) 

Compiled  general  article,  ^mentioning  Riley's  estimate  of  loss  by 
chinch  bug  in  1874  in  Illinois  and  Missouri  as  fifty  million  dol- 
lars, giving  number  of  broods,  place  of  depositing  eggs,  effect  of 
weather,  and  remedies. 

CoLMAN's  Rural  World,  April  19,  1883.    Salt  on  Wheat. 

Notice  of  a  previously  printed  statement  that  salt  will  drive 
chinch  bugs  out  of  wheat  and  corn  fields,  and  as  confirmatory  the 
follotting   item    is   quoted:     "The    Massachusetts  Agricultural  So- 
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<jiety  concludes  that  salt  as  a  manure  has  the  property  of  hasten- 
ing the  maturing  of  all  crops;  that  wheat  on  salted  land  xnW 
rii)en  six  to  ten  days  earlier  than  on  unsalted  land,  all  other  con- 
ditions being  equal;  and  that  it  increases  the  yield  from  twenty- 
five  to  fifty  per  cent." 

Farmers'  Review.    Farmers'  Review  of  the  Season. 

May  10,  1883,  p.  296.  Coles,  Putnam,  and  Schuyler  Go's,  Some 
complaint  of  chinch  bug.  May  17,  1883,  p.  312.  Fayette  Co.  A 
few  chinch  bugs.  May  24,  1883,  p.  328.  Schuyler  Co,  Com- 
plaint of  chinch  bug.  Williamson  Co.  Chinch  bugs  by  the  mil- 
lion. » 

Kansas.— May  24,  1883,  p.  328.  Wilson  Co.  Chinch  bugs 
present. 

Missouri.— May  10,  1S83,  p.  296.  Bates  and  St.  Geiievieir 
Co's.     Complaint  of  chinch  bugs. 

Nebraska.— May  10,  1883,  p.  296.  Saline  Co.  Chinch  bugs 
doing  injury. 

Forbes,  S.  A.— Experiments  on  Chinch  Bugs.     (U.  S.  Dept  Agr., 

Div.  Ent.,  Bull.  No.  2,  pp.  23-25.     Republished  in  Western 

Rural,  June    23,  1883,  and    Rural    New    Yorker,    Aug.   11, 

18S3.     Abstract  in  Cultivator  and  Country  Gentleman,  Mav 

10,  1883,  and  in  American  Naturalist,  v.  17,  p.  862.) 

Memoranda  of  eleven  experiments  made  in  July  and  August  with 

kerosene  emulsion  in  milk  and    soap    suds,    variously  diluted,  and 

applied  to  chinch  bugs  on  corn.     Dilutions  used  ranged  from  three 

to  five    per  cent,    of    kerosene.     As  a  rule,  the    stronger  mixtures 

killed  about  four  fifths  of  the  bugs  upon  a  single  application,  aud 

this  without  damage  to  the  corn. 

Prairie  Farmer,  May  12,  18S3;  Farmers'  Review,  Aug.  9,  1888. 
p.  83. 
A  Kansas  farmer  quoted  as  finding   one    hundred    chinch   bugs, 
with  other  insects,  in  stomach  of  quail  shot  in  corn  field. 

Illinois  Crop  Prospects.      Consolidation  of  Reports  returned  to 
the  Department  of  Agriculture    June  1,  1883.     Circular  Xo. 
100,  pp.  42,  52.     Correspomlents'  Remarks. 
Crawford  Co.     Much  complaint  of   chinch  bugs.       Madison  Co. 

At  work  on  wheat. 

Western  Rural,  June  16,  1883. 

Correspondent  from  Davis  Co.  [Davis,  Indiana  Co.?]  PeniL, 
writes:  "Oats  and  grass  look  well,  but  we  do  not  know  what 
effect  the  cliinch  bugs  will  have  on  them,  for  they  are  here  in 
abundance." 

Illinois  Crop  Prospects.      Consolidation  of  Reports  returned  to 
the  Department  of  Agriculture   July  1,  1883.     Circular  No. 
102,  pp.  28,  35.     Correspondents'  Remarks. 
Clialon  Co.   Corn  prospects  injured  in  some  localities.   Madison 

Co.     Wheat  yield  reduced  by  Hessian  fly  and  chinch  bug.    * 
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Illixois  Crop  Pbospects.  Consolidation  of  Beports  returned  to 
the  Department  of  Agriculture  August  1,  1883.  Circular 
Xo.  1(H,  pp.  60,  63.     Correspondents'  Remarks. 

Perry  Co.  Chinch  bugs  doing  but  little  damage.  Washington 
V<K    Working  on  corn  locally. 

Fopj^Es,  S.  A. —  [Memoranda  with  regard  to  the  Contagious 
Diseases  of  Insects  and  the  possibility  of  using  the  virus 
of  the  same  for  economic  purposes.]  (Abstracts  more  or 
less  full,  in  St.  Paul  and  Minneapolis  Pioneer  Press,  Aug. 
16,  1883;  Minnesota  Tribune  of  same  date;  Canadian  En- 
tomologist, Sept.,  1883;  and  in  American  Naturalist,  Nov., 
1883,  V.  17,  p.  1170.) 

()cciu*rence  of  bacterial  disease  of  chinch  bug  reported,  and 
compared  with  flncherie  or  schlaffsiichi  of  silkworm.  Apparently 
caused  by  a  microbe  abundantly  developed  in  the  alimentary 
canal.  Bugs  disappeared  rapidly  in  the  field  where  this  disease 
was  recognized,  the  mortality  being  chiefly  among  adults.  Disease 
developed  rapidly  in  chinch  bugs  kept  in  confinement  without  food. 
Bacteria  seemed  identical  with  those  found  in  gummy  substance 
undor  sheaths  of  corn  leaves.  Cultivated  readily  in  organic  in- 
fusions. 

'LiXTNER,  J.  A.— The  Chinch  Bug  must  go.  (Albany  Argus,  Oct. 
10,  1883.  Reprinted  in  part,  with  editorial  comment,  in 
Cultivator  and  Country  Gentleman,  Oct.  18,  1883.) 

hi  Northern  New  York  its  work  was  first  discovered  in  June, 
1^'^2,  when  a  few  acres  of  timothy  were  badly  damaged.  In  June, 
l^";**),  other  fields  were  infested.  Mention  of  pecuniary  losses  in 
Illinois  and  the  United  States  generally,  from  ravages  of  this  insect, 
Hml  also  of  migratory  habit.  Brief  description  given  and  observa- 
tions upon  the  recent  attack  in  New  York,  of  which  the  range  is 
aiiout  eight  miles.  Invasion  threatens  to  be  serious,  as,  contrary  to 
precedent,  the  insect  has  thriven  far  to  the  north  on  one  of  its  most 
utuisual  food  plants,  and  multiplied,  contrary  to  all  rule,  in  face  of 
tlu*  excessive  rains  of  the  past  two  seasons.  Prompt,  earnest,  and 
f'^mibined  effort  against  the  pest  urged, — deep  fall  plowing;  burning, 
wliHu  condition  of  grass  will  permit;  heavy  rolling  of  infested  fields 
iti  spring,  also  of  wheat  fields  just  as  they  are  liable  to  attack;  and 
nst*  of  kerosene  emulsion  as  soon  as  attack  is  discoverable. 

Albany  [N.  Y.]  Argus,  Oct.  10,  1883.  A  New  Enemy  to  the 
Farm. 

General  editorial  calling  attention  to  Dr.  Lintner's  article,  ab. 
>*tracted  above,  on  appearance  of  the  chinch  bug  in  New  York. 


S.  E.— A  6 
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LiNTNEB,  J.  A.— The  Chinch  Bug  in  New  York.  (Science,  Oct. 
19,  1883,  V.  2,  p.  540.  Article  noted  in  Rural  New  Yorker. 
Nov.  17,   1883.) 

Chinch  bugs  in  northern  New  York  in  myriads.  First  appear- 
ance last  year,  in  timothy.  The  attack  is  serious,  and  great  alarm 
is  felt.  It  continues  to  increase  notwithstanding  wet  weather  »>! 
last  year  and  this.     Kerosene  emulsion  recommended. 

LiNTNER,  J.  A. — Directions  for  arresting  the  Chinch-Bug  Inva- 
sion of  Northern  New  York.  (Circular  No.  1— October, 
1883 — New  York  State  Museum  of  Natural  History,  Depart- 
ment  of  Entomology;  Bull.  No,  66  N.  Y.  Agricultural  Ex- 
periment  Station,  Oct.  27,  1883.  Reprinted,  entire,  in 
American  Rural  Home,  Nov.  17,  1883,  and  in  2d  Annual 
Kept.  State  Entomologist  of  N.  Y:,  1885,  p.  161;  and  in  part 
in  Cultivator  and  Country  Gentleman,  Nov.  8,  1883.) 

In  portions  of  St.  Lawrence  county.  New  York,  the  chinch  bug, 
though  only  "in  the  third  year  (probably)  of  its  introduction  and 
the  second  year  of  the  observation  of  the  attack,"  has  spread  to 
an  alarming  extent;  but  it  seems  practicable' by  combined  effort  at 
this  stage  to  prevent  its  extension  over  the  State.  A  close  examina- 
tion  of  meadows  is  urged,  and  three  directions  are  given  for  imme- 
diate procedure;  viz.,  burning  dead  grass,  deep  plowing  of  bunie«l 
area,  and  harrowing  and  heavy  rolling  after  plowing.  Wher? 
meadows  will  not  admit  of  plowing,  gas  lime  may  be  distributKi 
over  the  ground  at  the  rate  of  two  hundred  bushels  per  acre.  This  may 
be  postponed  until  November  or  the  early  spring,  and  should  be 
confined  to  the  infested  portions  of  meadows  unless  distributed  in 
February. 

Forbes,  S.  A. — Entomological  Notes  of  the  Season.     (Illinois  Ciop 

Prospects,  Dept.  Agriculture,  Circular  No.  106,  p.  177;  Prain*- 

Farmer,  Dec.  8,  1883,  and  March  22,  1884;  Chicago  Evenicg 

Journal,  Mar.  14,  1884.) 

The  chinch  bug   was    found  in  spring    depositing  the  eggs  f^^' 

its  first   brood    of   young   about   the    roots    of  corn — a    habit  not 

hitherto  reported. 

DiMMOGK,  George.  —  Entomological  Items.  (Psyche,  Nov. -Da- 
1883,  V.  4,  p.  119.) 

On  March  28  the  low  land  between  Belmont  and  Cambridge,  Mat^*- 
was  swarming  with  chinch  bugs. 

Prairie  Farmer,  Dec.  1,  1883.     Chinch  Bugs,  etc. 

Report  of  interview  with  Prof.  Forbes,  who  stated  that  alx^'i- 
the  only  Illinois  region  in  which  the  chinch  bug  had  evinced  any 
considerable  activity  this  fall  [1883]  was  in  and  about  Champaign 
county.  Reference  to  the  appearance  of  the  insect  in  New  Tork. 
and  republication  of  part  of  Lintner's  Circular  No.  1. 
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Riley,  C.  V.— [The  Chinch  Bug  in  New  York.]  (Science,  v.  2, 
p.  621.  Reprinted  in  substance  in  Rural  New  Yorker,  Dec. 
15,  1883.) 

Questions  Lintner's  conclusion  that  the  injurious  manifestation 
of  the  chinch  bug  in  New  York  is  due  to  an  invasion,  As  the 
species  has  been  found  much  farther  north  it  seems  more  rational 
to  suppose  that  it  has  only  unduly  increased  where,  though  present, 
it  had  not  heretofore  been  detected.  The  apparent  lack  of  sus- 
ceptibility to  wet  weather  he  attributes  to  the  excessive  multipli- 
cation of  the  insect  during  the  very  dry  seasons  of  1880  and  1881, 
and  its  ability,  demonstrated  in  the  West,  to  brave  unfavorable 
weather  for  a  time.  This  will  tell,  however,  on  the  hibernating 
bugs. 

Illinois  Crops  for  1883.  Circular  No.  106  [of  the  Department 
of  Agriculture],  pp.  140,  145.     Correspondents'  Remarks. 

Johnson,  Sfiline,  and  SL  Clair  Co's.  Corn  injured  by  drouth 
and  chinch  bugs. 

Cooke,  Matthew. — The  Chinch  Bug  {Micropus  leticopierus,  Say). 
(Injurious  Insects  of  the  Orchard,  Vineyard,  Grarden,  etc., 
p.  280.) 

(reneral  description,  with  figures.  Trenching  recommended  as  a 
remedial  measure.     Has  not  found  a  single  specimen  in  California. 

FoBBES,  S.  A.— Studies  on  the  Chinch  Bug.  (Twelfth  Bept.  State 
Eni  111.,  1882,  pp.  32-63;  Brief  summary  of  discussion  in 
Bull.  111.  State  Lab.  Nat.  Hist,  v.  2,  p.  258.) 

Emphasizes  the  importance  of  "patient,  thorough,  and  exhaus- 
tive research"  before  the  contest  with  the  chinch  bug  is  abandoned 
as  hopeless.  Only  a  fairly  complete  life  history  for  an  average 
year  during  its  periods  of  abundance  has  been  made  out,  and  some 
knowledge  gained  concerning  its  susceptibility  to  wet  weather,  al- 
though the  exact  way  in  which  the  bugs  are  affected  by  it  is  un- 
determined, repeated  drenchings  seeming  to  have  no  effect.  1882 
an  exceptional  year.  The  season  opened  early,  and  old  bugs 
appeared  in  threatening  numbers,  but  prolonged  and  violent  rains 
in  May  and  June  resulted  in  the  almost  complete  destruction  or 
suppression  of  the  spring  brood.  The  weather  changing  about  July 
1,  eggs  were  laid  in  maize,  broom-corn,  and  sorghum,  most  of  them 
liatchinfij  by  the  middle  of  that  month,  matured  specimens  of  this 
brood  being  first  noted  Aug.  8.  The  last  of  August  a  few  young  of 
a  following  brood  [  ?]  were  seen  at  a  single  point  in  Southern  Illinois 
—a  local  phenomenon.  Flight  of  adults  occurred  from  the  middle 
of  September  to  the  middle  of  October.  The  bugs  could  not  be 
found  hibernating  in  or  about  fields  where  they  had  hatched. 
Concerning  insect  enemies  of  the  species,  the  earliest  references  by 
^alsh  and  Shimer  are  noted,  together  with  items  by  Webster, 
Thomas,  and  Riley;  but  the  statement  that  ants  destroy  the  eggs  of 
chinch  bu^  lacks  verification  by  dissection,  and  though  one  of  them 
may  occasionally  be  seen  with  a  chinch  bug  in  its  mouth  their  "car- 
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nivorous  intentions"  are  doubtful.  All  the  lady  bugs  and  their  larv* 
feed  upon  the  chinch  bug,  as  also  a  common  ground  beetle  (Agono- 
derus  comma),  the  larva  of  the  lace- wing  fly,  and  one  of  the  rob- 
ber-bugs {Harpacior  chictns).  The  ground  beetle  mentioned  was 
found  by  dissection  to  have  derived  about  one  fifth  of  its  food 
from  chinch  bugs,  and  about  eight  per  cent,  of  the  food*  of  Coc- 
cinellidje  captured  among  them  consisted  of  these  insects.  A  few 
common  birds  feed  upon  chinch  bugs  occasionally,  but  do  not 
search  for  them.  More  important  than  insect  and  bird  enemies 
are  certain  obscure  fungus  parasites  (one,  Micrococcus  iyiseclortm, 
Bxirrill)  which  give  rise  to  fatal  epidemics.  As  the  possibility  of 
propagating?  such  diseases  artificially  has  been  proven,  much  may 
be  hoped  from  this  class  of  enemies.  Dr.  J.  L.  LeConte  is  men- 
tioned as  having  suggested  this  possibility  in  1873.  Dr.  Shimer 
is  credited  with  the  first  published  account  of  disease  among 
<!;hinch  bugs,— quotations  being  made  from  his  paper  describ- 
ing it, — and  Dr.  Cyrus  Thomas's  remarks  thereupon  are  given 
with  observations  of  his  own  upon  epidemics  among  house  flies 
and  grasshoppers.  Personal  observations  and  studies  on  this  sub- 
ject began  Aug.  3,  1882,  and  a  series  of  careful  experiments  was 
instituted  on  the  5th.  From  the  fact  that  these  fungus  parasites 
were  found  to  be  extremely  abundant  in  the  fluids  of  speci- 
mens from  a  field  where  the  bugs  were  rapidly  dying,  and  rela- 
tively few  in  adjacent  fields,  they  were  j^pparently  related  to  the 
destruction,  this  view  being  confirmed  by  the  fact  that  they  were 
more  abundant  in  old  bugs  than  in  young  ones,  while  the  mortal- 
ity referred  to  was  greatest  among  the  former.  It  was  found 
easy  to  cultivate  the  bacterium  artificially,  and  an  article  by 
Metschnikoff  is  translated  and  quoted  as  bearing  upon  the  proba- 
bility of  rearing  this  parasite  successfully.  No  opportunity  wa.s 
afforded  to  apply  the  artificial  infection  to  healthy  insects.  Some 
evidence  is  adduced  of  the  possibility  of  artificially  cultivating  an- 
other parasite  observed,  belonging  to  the  genus  Entomophthora; 
and  there  is  reason  for  believing  that  this  was  the  active  agent  iu 
the  chinch-bug  ej)idemic  of  1865,  reported  by  Dr.  Shimer.  Under 
the  head  of  topical  applications  an  article  by  Dr.  Riley  is  quotecl 
giving  tlio  method  of  preparing  kerosene  emulsions;  and  experi- 
ments with  emulsions  of  different  strengths  variously  diluted  and 
applied  to  infested  hills  of  corn  in  the  laboratory  and  in  the  field 
are  desci-ibed,  the  general  result,  as  stated,  being  "that  a  simple 
mechanical  mixture  of  water  and  three  per  cent,  of  kerosene  is 
deadly  to  bugs  of  all  ages  and  does  not  injure  half-grown  corn 
if  the  fluid  is  kept  well  shaken  up.  Data  as  to  cost  of  mixture, 
quantity  required,  and  mode  of  application  are  given,  and  it  is  sui;- 
gested  that  possibly  such  preparations  might  be  made  useful  in 
fields  of  small  grain. 

FoiJBES,  S,  A.— The  Regulative  Action  of  Birds  upon  Insect  Oscil- 
lations. (Bull.  111.  State  Lab.  Nat.  Hist,  v.  1,  No.  6,  1883. 
p.  9.) 

A  few  chinch  bugs  were    found  in    the  food  of  the  house  wren. 
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Forbes,  S.  A. — The  Food  Relations  of  the  Carabidse  and  Cocci- 
nellid*.  (Bull.  111.  State  Lab.  Nat.  Hist.,  v.  1,  No.  6,  pp.  43, 
53.) 

Chinch  bilgs  found  in  the  food  of  specimens  of  Agonoderus,  and 
in  that  of  Hippodamia  con ver gens  and  H.  glacialis, 

Packard,  A.  S.— [The  Chinch  Bug.]  (Guide  to  the  Study  of  In- 
sects,  p.  543.) 

General  description  given  and  habits  briefly  noted.  Ranges  from 
Kansas  and  Nebraska  to  the  Atlantic  Coast.  Has  taken  it  in 
Maine  and  even  on  the  summit  of  Mt.  Washington.  Quotes  from 
Sliimer  and  Walsh  as  to  ravages  in  1850  and  1864,  and  also  from 
Shimer's  account  of  the  epidemic  of  1805. 

CoQUiLLETT,  D.  W. — Rapid  Increase  of  Insects  on  Cultivated 
Lands.     (Trans.  111.  St.  Hort.   Soc,  1882,  p.  44.) 

Beneficial  results  obtained  in  Northern  Illinois  by  sowing  wheat 
and  oats  together  to  prevent  chinch-bug  injury.  Mention  of  sow- 
ing clover  with  wheat  for  same  purpose. 

1884. 

Riley,  C.  V. —  [Chinch  Bugs  in  New  York.]  ( American  Natural- 
ist, Jan.,  1884,  v,  18,  p.  79.) 

Commenting  on  the  appearance  ef  chinch  bugs  in  Nortliern  New 
York,  as  reported  by  Prof.  Lintner,  sees  no  reason  for  consider- 
ing the  outbreak  an  invasion,  but  presumes  it  to  be  an  unusual 
'It^velopment  of  the  species,  due  perhaps  to  successive  drouths, 
the  reacting  wet  weather  of  this  year  having  not  yet  taken  pro- 
nounced effect  upon  them.  Predicts  rapid  decrease  of  the  pest, 
and  that  they  will  probably  perish  in  immense  numbers  the  com- 
ing winter,  but  thinks,  nevertheless,  that  the  measures  recommended 
*  l>y  Lintner  should  be  generally  carried  out. 

Farmers'  Review%  Jan.  10,  1884.  Where  are  the  Insects  during 
the  Winter?    [Editorial.] 

"The  chinch  bug  rests  in  winter  in  the  mature  state  beneath 
dead  grass,  corn  stalks,  and  rubbish  generally.  They  may  be  de- 
stroyed by  burning  over  the  infested  fields." 

Illinois  Crop  Prospects.     Consolidation  of    Eeports  returned  to 
the  Department  of    Agriculture  Apr.  1,  1884.     Circular  No. 
1G8,  p.  21.     Correspondents'  Remarks. 
Richland  Co,     If  weather  continues  warm,  chinch  bugs  will  fly 
^arly  and  seriously  damage  wheat  that  was  not  winter-killed. 

Illinois  Crop  Prospects.  Consolidation  of  Piopoits  returned  to 
the  Department  of  Agricultun*  May,  1,  1884.  Circular  No. 
110,  p.  34.     Correspondents'  Remarks. 

Logan  Co.  Seed  wheat  soaked  in  strong  salt  brine  has  been 
sown,  and  it  is  believed  that  such  a  preparation  of  spring  wheat 
^*ill  cause  it  to  mature  early  and  ripen  before  damage  by  cliineh 
bugs. 
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Westebn  Eural,  May  17,  1884.     Insecticides. 

Editorial  mention  of  Professor  Forbes's  success  in  destroying 
chinch  bugs  with  kerosene  emulsion 

Kane,  Kirk. — How  to  beat  the  Chinch  Bugs.  (Prairie  Farmer, 
June  21,  1884.    Extract  in  The  Issue,  July  5,  1884.) 

Writing  from  Southern  Illinois  notes  general  immunity  from 
chinch-bug  damage  in  1874  and  1882  in  wheat  fields  where  timo- 
thy had  been  sown  the  fall  before,  while  others  were  destroyed. 
Thinks  the  thick  growth  of  timothy  nolds  dampness  neariy  all  day 
and  prevents  the  increase  of  the  bugs. 

Illinois  Crop  Prospects.  Consolidation  of  Reports  returned  to 
the  Department  of  Agriculture  Aug.  1,  1884.  Circular  No. 
116,  p.  61.     Correspondents*  Remarks. 

HarniUon  Co,  Chinch  bu8:s  have  made  their  appearance  agaic 
in  localities. 

Forbes,  S.  A.-^ Notes  of  the  Year  [18831.  (Thirteenth  Bept 
State  Ent.  111.,  p.  9.  Abstract  in  Cultivator  and  Country 
Gentleman,  Oct.  30.  1884.) 

Practically  no  damage  by  the  chinch  bug  in  1883,  but  it  is  not 
far  below  the  danger  line. 

Harrington,  W.  jB. — Exhibition  of  Insects.  (Can.  Ent  Not., 
1884,  V.  16,  p.  218.) 

Exhibited  specimens  of  chinch  bugs  from  Sydney,  Cape  BretoD, 
where  he  had  found  them  abundant. 

Illinois  Crops  for  1884.  Circular  [of  the  Department  of  Agri- 
culture], No.  118,  pp.  160,  166.      Correspondents'  Remarks. 

Clark  Co.  Com,  in  localities,  poor  and  chaflPy,  owing  to  chinch 
bug  and  drouth.  Marion  Co,  Yield  of  com  far  short  of  that  of 
1883,  owing  to  the  chinch  bug. 

Bruner,  Lawrence.— -Notes  from  Nebraska.     (Eept  [U.  S.]Coin- 
miss.  Agric,  1884,  p.  399.) 
Great  numbers  of   bugs   appeared   in   grain    fields    in    Cuming, 
Burt,  and  Washington  counties  early  in  July,  but  heavy  rains  set 
in  soon  after  and  the  bugs  disappeared.    - 

Forbes,  S.  A.— The  False  Chinch  Bug  {Nysins  destructor,  Eiley). 
(Thirteenth  Kept.  State  Ent.  111.  [1883],  p.  105.) 

Distinction  between  chinch  bug  and  false  chinch  bug  noted 

Mendenhall,  K.  J.— Entomological  Notes  for  the  Season  of  1883. 
(Trans.  Minn.  State  Hort.  Soc,  1884,  p.  140.) 
Chinch  bug  presumed  to  have  done  considerable  damage  iu 
Minnesota,  locally,  in  1883.  Habits  of  the  insect  noted,  and  the 
standard  remedies.  Farmers  said  to  sow  Hungarian  grass  or  mil- 
let with  their  small  grain  to  divert  the  bugs  from  the  latter;  oi 
fields  are  bordered  with  these  forage  crops,  corn  sometimes  being 
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saved  by  a  belt  of  sorghum.  Clover  is  also  sowed  with  wheat,  it 
being  claimed  that  the  clover  keeps  the  surface  o^  the  soil  too 
cool  to  suit  the  habits  of  the  bug.  Main  reliance,  the  occurrence 
of  heavy  rains  in  the  fall  and  late  in  spring.  Notice  of  the 
bacterial  diseases  of  the  insect  as  discussed  by  Prof.  Forbes  in 
paper  read  before  the  Biological  Section  of  the  A.  A.  A.  S.  in 
1883. 

Riley,  C.  V.— Chinch-Bug  Notes.     (Kept.  [U.  S.  ]  Commiss.  Agric, 
1884,  pp.  403-495.) 

Mentions  the  outbreak  in  New  York  and  reprints  some  of  the 
literature  of  the  subject,  fdving  Dr.  Lintner's  apprehensions  and 
predictions  and  dissenting  therefrom,  and  adding  testimony  con- 
firming his  own  views. 

1885. 

Farmers'  Keview,  May  21,   1885. 

The  chinch  bug  is  reported  at  work  in  wheat  in  districts  where 
present  last  fall. 

Farmers'  Review.    Crop  Reports. 

June  18,  1885.  Clinfon  Co,  Chinch  bugs  abundant.  Jefferson 
Co.  Common.  Jasper  and  Randolph  Go's.  Winter  wheat  injured. 
July  1,  1885.  Bond,  Clay,  and  Effingham  Co's^  Wheat  injured. 
July  8,  1885.  Washington  Co,  Chinch  bugs  in  some  localities. 
July  15,  1885.  Shelby  Co.  Thick  on  wheat.  Wayne  Co.  Leav- 
ing  wheat  and  going  to  corn.  July  29,  1885.  Greene  So.  Chinch 
l>ug8  appearing.  Wheat  all  cut.  Wayne  and  Washington  Go's. 
Wheat  damaged.  Aug.  26,  1885.  Madison  Co.  Corn  injured  by 
.  drouth  and  chinch  bugs.  Sept.  8,  1885.  Franklin  Co.  Injuring 
corn.  Sept  30,  1885,  Bond,  Clark,  Clinton,  Fayette,  Hamilton, 
Jpfferson,  Madison,  Marion,  Richland,  Wayne,  and  Williamson 
('O's.  Com  more  or  less  damaged  bv  chinch  bugs  and  drouth, — 
the  latter  mentioned  for  six  of  the  aoove  counties,  but  chinch  bugs 
and  wet  weather  for  Richland  county.  Oct  7,  1885.  Clinton  Co. 
Corn  full  of  chinch  bugs.  Nov.  18,  1885.  Jasper  Co.  Com 
somewhat  damaged.  Dec.  16,  1885.  Edwards  Co.  Much  local 
injury  by  chinch  bugs. 

Kansas.— May  28,  1885.     Ellis   Co.     Chinch    bug    aud    Hessian 
fly  injuring  winter  wheat. 

Statistical  Report  of  the  Illinois  State  Board  of  Agricul- 
ture FOR  June,  1885.  Circular  128,  p.  33.  Correspondents' 
Remarks. 

Pope  Co.     Some  complaint  of  injury  to  corn. 

Statistical  Report  of  the  Illinois  State  Board  of  Agricult- 
ure FOR  July,  1885.  Circular  ]24,  pp.  15,  19.  Corre- 
spoudeuts'  Remarks. 

Crawford  and  Madison  Go's.    Some  complaint  of  chinch  bugs. 


Statistical  Beport  of  the  Illinois  State  Board  of  Agbicult- 
URE  FOBf  August,  1885.  Circular  No.  125,  pp.  14,  16.  17, 
19,  21,  22,  23.     Correspondents'  Bemarks. 

Clintony  Jeff er sort,  Macoiimn^  Madison,  Pike,  Richland,  and 
Wayne  Co's,  Corn  more  or  less  damaged.  Effingham  Co.  Nume- 
rous, but  no  injury  to  corn  because  of  rains.  White  Co.  Some 
complaint  of  chinch  bugs. 

Prairie  Farmer,  Aug.  8,  1885.    [Note  on  Crops.] 

Wisconsin. — Monroe  Co,  The  chinch  bug  is  finishing  the  destruc- 
tion which  the  cold  backward  spring  and  dry  summer  began. 

Cook,  A.  J. — Economic  Entomology.  [Abstract  of  address  before 
the  Am.  Pomological  Soc,  at  Grand  Bapids,  Mich.]  (Prairu- 
Farmer,  Sept.  26,  1885.) 

"Illinois  has  lost  in  one  year  $75,000,000  worth  of  corn  becaii.-t- 
of  chinch  bugs.*' 

Weed,  C.  M.— Bise  and  Fall  of  the  Chinch  Bug.  (Prairie  Faru- 
er,  Oct.  31,  1885.) 

Beplying  to  query  of  a  subscriber  from  Caldwell  county,  Mo., 
who  writes  that  chinch  bugs  have  disappeared  in  his  locality,  tht 
influence  of  wet  and  dry  weather  upon  this  insect  is  discusj^eil, 
diseases  treated  of  by  Shimer,  Burrill,  and  Forbes  are  mentioDed 
and  an  extract  from  Shimer's  article  given.  Micrococcus  insc^'^^^- 
riim  illustrated.  Bugs  said  to  be  injurious  in  Effingham  cooutv. 
111.,  and  mention  made  of  j^rediction  by  Forbes  that  an  outbro:k 
may  occur.*  A  few  collected  in  Champaign  Co.,  111. 

Statistical  Beport  of  the  Illinois  State  Board  of  Agricclt- 
URE  for  December,  1885.  Circular  No.  126,  pp.  23,  24, 
26,  31,  33.     Correspondents'  Bemarks. 

Edtcards,  Effimjham,  FayeHcy  HamilfoHy  Kankakee,  Bichhm'l 
and  Wayyie  Co's,  Corn  injured  to  some  extent, — either  as  to 
quality  or  quantity. 

Forbes,  S.  A.^-Entomological  Calendar.  (Fourteenth  Bept.  State 
Ent.  of  111.  (1884),  p.  4.) 

Contribution  to  the  life  history  of  the  chinch  bug.  The  usual 
existence  of  two  broods  inferred,  with  an  occasional  third.  Life 
history  essentially  the  same  whether  a  year  of  great  abundance  or 
of  scarcity. 

Lintner,  J.  A.—Bli.^sus  leucopfcrus  (Say).  The  Chinch  Bai:. 
(Second  Bept.  on  the  Injurious  and  other  Insects  of  tlu* 
State  of  New  York  (1884),  pp.  148-164.     Figures.) 

Gives  short  bibliography,  account  of  the  appearance  of  the  in- 
sect in  New  York  in  18S2,  description,  history,  origin  of  comiuou 
name,  (quoted  from  Fitch),  and  life  history.  As  a  general  rule 
second  brood  less  injurious  than  first,  as  their  food  plants  a:t^ 
more    advanced    and    better    able    to   resist    attack.     A  dimorphic. 
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sihort-winged  form  occurs  in  limited  Dumbers  in^some  localities* 
It  is  found  in  Canada,  and  at  least  twenty  per  cent,  of  the  bugs 
obtained  from  the  infested  farm  of  Mr.  King,  in  Northern  New 
York,  were  of  this  form.  Figures  of  wings  and  wing  covers  of 
each  form  are  given.  Statistics  concerning  injuries  of  the  insect, 
and  reprint  of  article  in  Albany  Argus,  Oct.  10,  1883  (previously 
abstracted),  containing  details  of  its  operations  in  New  York  in 
1882  and  1883.  Additional  observations  upon  this  attack  are  given, 
and  circular  issued  in  Oct.,  1883,  giving  directions  for  arresting 
ravages,  is  reprinted.  These  recommendations  not  being  generally 
complied  with,  legislation  compelling  the  desired  action  is  advised 
Apprehensions  of  increase  and  spread  of  the  insect  in  1884  not 
realized,  the  arrest  of  the  attack  being  considered  as  mainly  due 
to  unfavorable  meteorological  conditions.  A  short  list  of  other 
northern  and  eastern  localities  where  the  chinch  bug  has  been 
observed  is  appended. 

188G. 

Farmers'  Review.    Crop  Reports. 

Apr.  14,  1886.  Bond  and  Richland  Co's.  Wheat  injured.  May. 
26,  1886.  Hamilton  and  Richland  Co's.  Wheat  injured;  much  of 
that  sown  on  corn  land.  June  2,  1886.  Bond,  Edwards^  Jejfer- 
'^on,  and  Monroe  Co's.  Chinch  bugs  injuring  wheat  more  or  less. 
ainrk  Co.  Indications  of  chinch  bugs  and  army  worms.  June  9, 
1886.  Christian^  Greene,  and  St,  Clair  Co's.  Chinch  bugs  reported. 
June  16,  1886.  Crawford  and  Effingham  Co's.  Chinch  bugs  in 
wheat  July  7,  1886.  Crawford  and  Madison  Co's,  Damage  to 
wheat  and  corn.  Wabash,  Washingion,  and  Wayne  Co's,  Wheat 
damaged,— most  of  it  in  Wayne,  and  in  Washington  county  oats 
also.  July  14,  1886.  Bond  Co,  Some  corn  damaged.  Timely 
rain  heli)ed  matters.  Jasper  Co,  Corn  badly  damaged.  Marion 
^'o.  Corn  near  wheat  injured.  Perry  Co.  Prairie  wheat  damaged. 
Wahash  Co.  Local  injury  to  corn  and  wheat.  Richland  Co. 
Wheat  all  harvested;  many  bugs.  July  21,  1886.  Bond  and  Jef- 
frrson  Go's.  Wheat  damaged.  Edwards  Co.  Late  corn  damaged. 
Madison  Co.  Wheat,  corn,  and  oats  injured.  Aug.  4,  1886. 
Crawford  Co.  Corn  injured  by  drouth  and  bugs.  Richland  Co. 
Wheat  damaged.  Wabash  Co.  Corn  damaged.  Washington  Co. 
Wheat  injured  by  frost  and  bugs.  Aug.  11,  1886.  Edwards  and 
liork  Island  Co's.  Corn  being  ruined  by  drouth  and  bugs.  Aug. 
23,  1886.     Clinton  Co.     "Corn  burnt,  and  eaten  up  by  bugs." 

Kansas.— July  7,  1886.  Osage  Co.  Some  injury  to  wheat. 
Franklin  Co.  Wheat,  oats,  hay,  and  corn  injured.  Sedgwick  Co. 
A  good  deal  of  corn  killed. 

[W^EED,    Clarence  M.]  —Insect  Notes  and  News.     (Prairie  Farm- 
er, May  8,  1886.) 

Chinch  bugs  very  numerous  in  portions  of  Effingham  county. 
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{Weed,  Clarence  M.]  — Insects  affecting  Hay  Crops.  (Prairie 
Farmer,  May  29,  3886.) 

Mention  of  chinch  bug,  with  illustrations.  "Just  now  it  is  do- 
ing serious  injury  in  certain  parts  of   Illinois." 

Statistical  Beport  of  the  Illinois  State  Board  of  Agbictlt- 
URE  FOR  May,  1886.  Circular  No.  128,  pp.  13-25.  Corre- 
spondents'  Bern  arks. 

r  FrunkUn,  Perry,  Richland,  Si,  Clair,  and  Washington  Co's. 
More  or  less  complaint  of  chinch  bug  in  wheat. 

J[ohnson],  B.  F.  — Our  Illinois  Correspondence.  (Cultivator  and 
Country  Gentleman,  June  17,  1886,  v.  51,  p.  466.) 

Missouri,  Kansas,  and  Nebraska  suffering  from  drouth  and 
•chinch  bugs.  Chinch  bugs  in  Illinois  in  dry  seasons  always  dam- 
ageism  pU  grain,  and  frequently,  corn. 

[Weed,  Clarence  M.]  —Seasonable  Insect  Notes.  (Prairie  Farmer, 
June  19,  1886.) 

Chinch  bugs  seriously  injurious  in  Effingham  county,  Illinois. 

Farmers'  Bev^iew,  June  23,  1886.     Seasonable  Notes. 

AJMissouri  correspondent  writes,  "Wheat  is  an  entire  failure  in 
our  [Barton]  county,  and  in  Jasper,  and  adjoining  portions  of 
other  counties  in  Southwest  Missouri.  Chinch  bugs,  aided  by  dry 
weather,  destroying  everything." 

Farmers'  Beview,  June  23,  1886.     The  Crops. 

GMention  of  chinch-bug  injury  to  wheat  in  Illinois.  In  St.  Clair 
-county  very  serious.  In  Dakota  county,  Minn.,  drouth  and  chinch 
bugs  said  to  have  reduced  yield  of  wheat  fifty  per  cent. 

Statistical  Beport  Illinois  State  Board  of  Agriculture  fob 

June,  1886.     Circular  No.  129,  pp.    17-37.     Correspondents' 

Bemarks. 

Clark,     Clay,     Franklin,    Hamilion,    Lawrence,    Maricm,    and 

Wayne  Co's.     Wheat    more    or   less   injured;  in  Clay  and  Wayne 

counties,  very  seriously. 

Indiana  Farmer,  July  18,  1886,  v.  20,  p.  7. 

Supposed  attack  of  chinch  bugs  on  wheat  reported  from  Mor- 
gan county,  Ind.  Last  year  one  field  was  damaged  twenty-five 
percent,  by  this  insect. 

FoiiBES,  S.  A. — Chinch  Bugs  in  Illinois.  (Prairie  Farmer,  Jnly 
31,  1886.) 

Letter  in  answer  to  a  correspondent,  discussing  life  history  and 
remedies.  No  evidence  of  disease  among  them.  No  reason  now 
evident  why  their  injuries  should  be  less  next  year  than  they  have 
been  this.  Wet  weather  cannot  be  counted  upon.  Concerted  ef- 
fort for  destruction  in  winter  quarters  the  most   hopeful  measure. 
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Probably  not  escape  tbsm  by  giving  up  winter  wheat  as  a  crop, 
as  it  is  very  unlikely .  that  they  are  limited  to  any  of  the  small 
grains  for  support  of  first  brood.  Circular  of  information  prom- 
ise<i  in  the  fall. 

Farmers'  Keview.    Crop  Eeports. 

Aug.  11,  1886.  Edwards  and  Rock  Island  Co's.  Com  is  being 
ruined  by  drouth  and  bugs.  Aug.  2  5,  1886.  Clinton  Co.  **Com 
burnt,  and  eaten  up  by  bugs." 

Statistical  Eeport  Illinois  State  Board  of  Agriculture 
for  Aug.,  1886.  Circular  No.  131,  pp.  19-29.  Correspond- 
ents' Remarks. 

CUnjy  Clinton^  Hardin,  and  Williamson  Co's,  Corn  suffering 
or  nearly  ruined  by  drouth  and  chinch  bugs.  Jefferson  and 
Johnson  Co's.  Drouth  and  chinch  bugs  have  damaged  com. 
Crnwfordy  Effingham,  FranJdin,  and  Richland  Co's.  Corn  some- 
what injured.  Fayetie  Co,  Wheat  injured,  St  Clair  Co,  De- 
structive in  some  portions  of  county.  Washington  Co, .  Meadows 
injured.     White  Co,     Rain  needed  to  check  the  chinch  bugs. 

Forbes,  S.  A. — The  Chinch  Bug  in  Illinois.  (Circular  from  Office 
State  Eni  of  111.,  Champaign,  111.,  Sept.  10,  1886,  pp.  8. 
Reprinted  in  Prairie  Farmer,  Sept.  25  and  Oct.  2,  and  in 
Western  Rural  Oct.  9,  1886. ) 

The  infested  area  this  year  includes  most  of  the  State  south    of 
the  Vandalia  R.  R.  line,  with  center  of  injury  in  and  about  Wash- 
ington county,  where  winter  wheat  was   extensively  damaged,  oats 
and  hay  badly  hurt,  and  corn   nearly   ruined.     A  brief  recapitulei- 
tion  of  life  history  is  given   and  food* plants  enumerated.     Wheat, 
barley,  rye,  sorghum,  broom-corn,  Indian    corn,  millet,    and   Hun- 
garian   grass    are    said    to    be  its  favorite,  foods    amonpj  the  crop 
plants,  oats  being  second  to  these,  while  among    the  wild   grasses 
foxtail  grass    and    "tickle    grass"    are    preferred.     Among  natural 
checks  upon  its  increase,  unfavorable    weather  is  the  most  impor- 
tant.   This  may  operate  in  either  of  four  ways:     An  open,  variable 
winter  may  destroy  hibernating  adults  by  freezing  and  thawing;  a 
wet,  cool  season   may  promote    one    of   their  contagious  diseases; 
the  occurrence  of  heavy  rains  (especially  if  cool)  at  time  of  hatch- 
ing may  kill   vast   numbers  of  the    young;   or   severe   drouth,  es- 
I)ecially    in    midsummer,    may    so    completely    destroy   their  food 
plants, — to  which  end  they  have  themselves  contributed, — that  they 
will  cease  to  breed  if  they  do  not  starve.     "Rains  take  no  serious 
<lirect  effect  on    the    full-grown    bugs."     Contagious    or    epidemic 
disease  is  the  next  most  effective  check    upm   their   increase,  two 
forms  of  which  sweep  them  away  in  vast  numbers,— one  in  spring, 
<)b6erved  quite  carefully  by  Dr.    Shimer  in    1865,  excessive  moist- 
»up  being  favorable  to  it,  and   one  in    fall,    discovered    by    writer 
in  1882,  not  stimulated   apparently  by  wet  weather.     Bird  and  in- 
ject  enemies    need    not  be    considered    in    a  practical  discussion, 
their  influence  upon  the    numbers   of  the  chinch  bug  is  so  slight. 
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**Iii  estimating  probabilities  of  continued  damage  we  must  take 
account  of  the  following  facts:"  Two  successive  years  of  chiuc!:- 
bug  outbreak  have  seldom  occurred  in  the  same  territor}-;  tie 
breeding  of  the  chinch  bug  has  been  cut  short  by  a  scarcity  "t 
food,  their  injuries  and  the  drouth  having  nearly  ruined  the  coru: 
there  is  a  chance  for  a  variable  winter  and  a  wet  spring  or  evet 
summer,  dry  weather  having  prevailed  to  a  great  extent  in  South- 
ern Illinois  for  several  years;  disease  may  yet  prevail,  althoiiijli 
there  is  no  immediate  promise;  there  is  a  sufficient  number  of 
bugs  maturing,  or  about  to  mature,  to  overwhelm  the  country  they 
now  occupy  and  to  greatly  extend  their  area  of  devastation  should 
the  greater  part  of  them  live  till  spring  and  breed;  and,  cons^- 
c^uently,  the  weather  is  practically  the  datermining  factor  for  th*- 
next  year.  Sufficient  prospect  of  injury  next  year  to  make  reme- 
dial and  preventive  measures  imperative,  and  the  foUowiDg  ar> 
recommended:  (1)  abandonment  of  small  grain  for  a  year  wbeiv 
corn  is  principal  crop,  to  starve  out  first  brood;  (2)  abandonment 
of  corn  for  a  year  where  small  grains  are  the  principal  crop,  to 
put  short  food  of  midsummer  brood;  (3)  destruction  in  wint^-r 
quarters;  (4)  heavy  manuring;  (5)  heavy  seeding;  (O)  sowing  Ho- 
ver in  wheat  fields;  (7)  sowing  Hungarian  grass  as  lure;  iS) 
"strewing  powdered  lime  around  edges  of  corn  fields  to  prevent 
entrance  of  bugs  on  foot" — practiced  successfully  in  one  instance 
in  Washington  county;  (9)  plowing  furrows  around  fields  or  mak- 
ing belt  of  coal-tar,  irrigating  infested  fields,  and  killing  Imi^^s 
with  diluted  kerosene  emulsion, — these  last,  "measures  of  little 
promise  or  considerable  expense"  which  may  sometimes  be  use- 
ful. The  artificial  cultivation  and  spread  of  the  germs  of  the  vov.- 
tagious  diseases  of  these  insects  is  as  yet  only  a  theoretical  remedy. 
Some  of  the  foregoing  measures  may  be  taken  to  advantage  by 
the  individual  farmer;  others  are  of  little  or  no  avail  unless  acti«'ii 
is  concerted. 

[Weed,  Clarence  M.] — Southern  Illinois  Notes.    (Prairie  Farmer. 
Oct.  2,  188(3.) 

Mention  of  great  damage  to  farm  crops  in  Southern  Illinois  by 
chinch  bugs  and  drouth. 

Baldwin,  Elmeu,  and  Forbes,  S.  A. — Chinch  Bugs  and  Spring 
Wheat.  (Prairie  Farmer,  Oct.  9,  188().) 
Mr.  Baldwin  contends  that  spring  wheat  is  the  favorite  breed- 
ing crop  of  the  chinch  bug,  "and  is  responsible  for  its  first  intnv 
duction  and  rapid  increase  in  every  locality.  This  may  not  l>e 
true  of  every  locality,  but  I  know  it  is  of  this"  [La  Salle  Co., 
111].  Prof.  Forbes  calls  attention  to  outbreaks  in  Southern  Illi- 
nois, where  no  spring  wheat  is  grown,  and  records  instances  of  it?' 
breeding  freely  and  successfully  in  early  oats  and  corn.  He  adil^ 
that  as  it  rarely  occurs  in  destructive  numbers  for  more  than  oiu' 
or  two  years  in  the  same  locality,  whatever  the  agricultural  prac- 
tice, any  general  measure  is  likely  to  receive  more  credit  than  is 
due  to  it. 
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3IATTHEWS,  A.  L.— Spring  Wheat  and  Chinch  Bugs.  (Prairie 
Farmer,  Nov.  6,  1886.) 

Writing  from  Reno  Co.,  Kan.,  says:  "I  came  to  this  county 
before  there  was  a  crop  of  any  kind  of  grain  raised  here,  and  I 
found  the  chinch  bugs  so  thick  that  I  could  scrape  them  up  by 
the  double  handful.  I  have  known  them  to  do  more  damage  in 
whiter  wheat,  corn,  oats,  and  millet  in  this  locality  than  they  ever 
(lid  in  spring  wheat  to  my  knowledge."  Believes  some  varieties 
of  spring  wheat  more  subject  to  chinch-bug  ravages  than  others. 
Some  spring  wheat  has  more  tender  straw  than  others. 

Praikie  Farmeb,  Nov.  13,  1886.  Entomological  Progress  in  Illi- 
nois. 

Mention  of  Prof.  Forbes's  studies  of  the  chinch-bug  outbreak 
in  Southern  Illinois. 

Statistical  Eeport  Illinois  State  Board  of  Agriculture  for 
Dec,  1886.  Circular  No.  132,  pp.  20-36.  Correspondents* 
Remarks. 

Bond,  Fayeiie,  Franklin,  GallaHny  HamilioUy  Madison,  3f avion, 
Monroe,  Saline,  Union,  Wabash,  Wayne,  and  Wtlliamson  Co's, 
Drouth  and  chinch  bugs  have  injured  corn  more  or  less  seriously 
in  the  foregoing  counties — 50  per  cent,  in  Hamilton,  10  per  cent. 
in  Union. 

Van  Ddzee,  E.  P.— Occurrence  of  the  Chinch  Bug  {Blissus 
leucopteriis,  Say)  at  Buffalo,  N.  Y.  (Can.  Ent.  v.  18,  p. 
209;  Kept.  Ent.  Soc.  Ont.,  v.  17,  p.  20.) 

Abundant  at  Buffalo  for  many  years.  Took  it  in  1874  at  Lan- 
caster, N.  Y.;  also  taken  at  Ridgeway,  Ont.  "Ordinarily  the  short- 
winge<l  form  predominates,  but  in  hot,  dry  summers,  such  as  thpse 
of  1881  and  188(),  they  mostly  acquire  fully  developed  membranes. 
I  find  on  comparison  with  a  lot  of  perhaps  one  hundred  fully  de- 
veloped examples  from  Kansas,  that  ours  are  quite  uniformly  larger 
and  more  robust,  with  longer  hairs  on  the  pronotum."  Some  hay  fields 
injurcKl  this  year.  "Have  always  found  the  insect  in  hay  fields, 
generally  in  timothy  or  clover,  occasionally  among  wild  grasses. 
Do  not  recollect  ever  taking  a  specimen  in  a  grain  field  of  any 
kind." 

Webster,  F.  M.— Insects  affecting    the    Corn    Crop.     (Kept.  Ind. 

State  Board  of  Agriculture,  '1885,  p. ;  Author's   edition, 

p.  15.) 

Short  compiled  general  article. 

FoiiBEK,  S.  A.— The  Entomological  Kecord  for  1885.  (Miscellane- 
ous  Essays  on  Economic  Entomology,  by  the  State  Ento- 
mologist [of  111.]  and  his  Entomological  Assistants,  pp.  5,  23.) 

The  chinch  bug  has  been  upon  the  increase  in  certain  parts  of 
the  State,  and  unless  unfavorable  weather  should  interpose  a  check 
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upon  its  multiplication  it  may,  in  Southern  Illinois,  "overpass  the 
limit  of  insignificance  before  another  year."  Reference  to  report 
of  injuries  in  August  Crop  Report. 

Hunt,  Thomas  F. — Partial    Bibliography    of  Indian  Com  Insects, 
The  Chinch  Bug.     (Miscellaneous  Essays  on  Economic  Edii>. 
mology,  etc.,  pp.  112-116.) 
Partial  bibliography  of  chinch  bug. 

J  887. 

Forbes,  S.  A.— Insects  affecting  Corn.  [Extract  from  lecture  before 
Farmers'  Institute,  Champain,  III,  Feb.  3,  1887.]  (Prairie 
Farmer,  Feb.  26,  March  5,  and  [The  Mission  of  Entomol- 
ogy] March  26,  1887.) 

Tracing  the  effect  of  the  development  of  agriculture  in  UlinoLi 
upon  the  various  classes  of  corn  insects,  the  important  differences 
seem  chiefly  due  to  two  causes;  the  cessation  of  the  prairie  fires  of 
the  Indians  and  the  general  substitution  of  com  for  the  prairie 
grass.  In  the  face  of  these  autumnal  fires  no  insect  which  by  it* 
habits  was  thus  exposed  to  great  diminution  could  possibly  main- 
tain itself,  unless,  like  the  chinch  bug  and  army  worm,  it  iiaJ 
a  high  rate  of  multiplication.  Such  insects  inevitably  became  tlit 
worst  pests  of  agriculture. 

J[ohnson],  B.  F.— [Note  from  Champaign  Co.,  Ill,  Mar.  9, 1881] 

Very  heavy  rains  in  southern  part  of  the  State.  Wheat  on  liglit 
clays  materially  damaged  by  chinch  bugs  last  fall. 

Fqrbes,  S.  a. — The  Chinch  Bugs.  (Greenville,  Bond  County  [lU] 
Advocate,  March  24,  1887.) 
Says  to  newspaper  reporter  that  chinch  bugs  in  the  county  seem 
to  have  come  through  the  winter  in  good  condition,  and  that  unless 
the  weather  should  prove  unfavorable  they  will  probably  do  macb 
damage.  He  urges  burning  over  headlands  and  grassy  tiacu^ 
where   they  are  collected  in  their  winter  quarters. 

Forbes,  S.  A.— The  Chinch  Bug  in  Southern  Illinois.  (Circular 
from  Office  State  Ent.  111.,  Champaign,  April  15,  1887.  Be- 
printed   in    Prairie  Farmer  April  30,  1887.) 

Danger  of  chinch-bug  ravage  has  by  no  means  passed.  Wli^^ 
corn  was  generally  destroyed  last  year,  the  second  brood  was  cut 
short  for  lack  of  food;  but  where  the  damage  was  less  serious  the 
bugs  have  hibernated  in  threatening  numbers.  No  unusual  n^^' 
ural  check  upon  their  increase  has  been  detected.  Quick,  stimu- 
lating fertilizers  are  recommended  for  infested  small  grain  notab- 
Bolutely  overwhelmed  by  attack,  and  a  formula  furnished  by  the 
chemical  department  of  the  University  is  given  for  trial;  viz., '^^ 
hundred  pounds  each  of  nitrate  of  soda,  superphosphates,  and  ffl'^j'^* 
ate  or  sulphate  of  potash,  to  be  thoroughly  mixed,  and  sown  at  thf 
rate  of  from  150  to   300  pounds  to    the   acre,  the  mixture  coetinif 
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from  12  to  $2.50  per  hundred."  Salt  is  also  recommended  for  ex- 
periment— 100  to  200  pounds  to  the  acre,  iime  sowed  freely  along 
edges  of  corn  fields  adjacent  to  small  grain  may  probably  prevent 
invasion  at  harvest.  It  is  also  stated  that,  as  an  experiment,  strips 
of  Hungarian  grass  will  be  sown  in  May  and  June  "between  the 
outer  rows  of  com  likely  to  be  invaded,  with  the  intention  of 
tempting  the  bugs  to  deposit  their  eggs  on  this,  their  favorite  food 
and  breeding  plant,  and  destroying  the  young  of  the  second  brood' 
as  they  hatch,  by  the  free  application  of  caustic  lime." 

J[0HN80n],  B.  F. — Our  Illinois  Correspondence.  (Cultivator  and 
Country  Gentlemen,  Apr.  21,  1887,  v.  52,  p.  318.) 

Writes  from  Champaign  Co.,  Apr.  12,  that  the  present  warm 
and  dry  weather  is  favorable  to  the  activity  of  the  chinch  bug. 
Quotes  State  Entomologist  to  the  effect  that  there  is  this  year 
little  danger  of  damage  by  the  chinch  bug  in  Central  Illinois. 

Statistical  Eeport  of  the  Illinois  State  Board  of  Agricult- 
UBE  FOB  May,  1887.  Circular  134,  pp.  14,  16.  Corre-^ 
spondents*  Remarks. 

Edwards,  Jasper,  and  Jefferson  Go's.  More  or  less  complaint 
of  chinch  bugs  m  winter  wheat. 

Farmers'  Review.    Crop  Reports. 

May  18,  1887.  Madison  Co,  Corn  and  oats  injured.  William' 
son  Co,  Chinch  bugs  injuring  winter  wheat.  May  25,  1887. 
Bond,  Jasper,  and  Jefferson  Go's.  Winter  wheat  damaged  by 
chinch  bugs.  Mercer  Co,  But  few  chinch  bugs.  June  8,  1887. 
Crawford,  Fayetie,  Hardin,  Madison,  Marion,  Perry,  Wayne, 
and  White  Co's,  Winter  wheat  fnore  or  less  damaged  by  chinch 
bugs.  June  22,  1887.  Bond  Co,  "Chinch  bugs  numerous  and  af- 
fecting crops  more  or  less.  Winter  wheat,  condition,  100  per 
cent."  Clark,  Jackson,  Richland,  and  Monroe  Co's.  Winter  wheat 
damaged.  Jefferson  Co,  Some  bugs  in  oats.  July  6,  1887. 
Effingham  Co,  Corn  and  oats  injured  by  dry  weather  and  bugs. 
Madison  Co.  Chinch  bugs  killing  corn  and  oats.  Pula-ski  Co. 
Corn  damaged.  Wayne  Co,  Wheat  damaged.  Washimjion  Co, 
Some  chinch  bugs.  July  13,  1887.  Johnson,  Shelby,  Marion,  and 
Waijne  Co's.  Damage  to  corn  by  chinch  bugs,  and  in  some  localities 
by  drouth  also.  Kendall  and  Knox  Co's.  Spring  wheat  damaged 
by  drouth  and  chinch  bugs.  July  20,  1887.  Bond,  Edwards,  Mor- 
(jan,  Jefferson,  and  Jasper  Cos,  Corn  and  oats  damaged  by  drouth 
and  chinch  bugs.  Montgomery  and  Perry  Co's,  Corn  damaged 
by  drouth  and  bugs.  Peoria  Co,  Some  chinch  bugs  in  spring 
wheat  Pope  Co.  Some  chinch  bugs  in  oats.  July  27,  1887. 
Carroll  Co,  Spring  wheat  damaged  by  drouth  and  chinch  bugs. 
Fayette,  Lawre7ice,  and  Macoupin  Co's.  Com  damaged  by  drouth 
and  chinch  bugs.  Franklin  Co,  Some  damage  to  oats  by  bugs 
and  drouth.  Johnson  Co,  Winter  wheat  and  oats  damaged  by 
bugs.    Aug.  10,  1887.     Perry  and  Shelby  Co's.     Corn  damaged  by 
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drouth  and  a  few  chinch  bugs.  Aug.  31,  1887.  Clinlen,  Effiwj- 
ham,  Madison,  Pulaski,  Washington,  and  Wayne  Co's.  Corn 
damaged  by  drouth  and  chinch  bugs. 

Webster,  F.  M. — Insects  affecting  the  Smaller  C5ereal  Grains. 
(Eept.  Ind.  Agric.  Depi,  1886,  p.  183,  plate  V.,  figures  i  5.) 

Hibernates  as  an  adult  wherever  it  can  find  protection  from  the 
elements.  Emerges  from  March  to  middle  of  May  (according  to 
locality)  and  deposits  eggs, — each  female  about  five  hundred.  The 
insects  reach  maturity  in  about  two  months,  and  then,  pairing  al- 
most immediately,  deposit  eggs  for  a  second  brood.  Their  relative 
abundance  depends  on  meteorological  conditions,  dry  summers  and 
winters  of.  even  temperature  being  favorable  to  them,  and  wet 
springs  and  summers  and  open  winters  unfavorable.  Burning  grass, 
leaves,  and  rubbish  during  winter  or  early  spring  best  preventive 
measure.  To  check  migration,  plow  furrow  or  use  tarred  boards  on 
edge. 

HiNMAN,  D. — Destroying  Chinch  Bugs.     (Prairi0  Farmer,  June  11, 

1887.) 

*'Have  fought  chinch  bugs  in  two  ways.  The  first  is  to  plow 
them  under  deeply  with  stirring  plow.  To  insure  all  bugs  being 
plowed  under,  a  chain  should  be  so  attached  to  the  plow  and  the 
singletree  of  the  horse  in  the  furrow  that  all  weeds,  etc.,  will  be 
turned  under.  The  second  way  is  by  applying  salt.  Sowed  it 
broadcast  on  a  patch  of  Hungarian  grass,  at  the  rate  of  two  bush- 
els to  the  acre.  It  stopped  their  work  effectively.  I  tried  the 
same  remedy  in  a  corn  field  which  they  had  just  attacked,  with 
like  results.     I  -believe  salt  will  stop  them  if  put  on  in  tima" 

J[ohnson],  B.  F. — Our  Illinois  Correspondence.  (Cultivator  and 
Country  Gentleman,  June  16.  1887,  v.  52,  p.  472.) 

Champaign  Co.  June  9.  "Referring  to  the  drouth  now  prevail- 
ing west,  I  learn  from  parties  who  recently  returned  from  exten- 
sive tours  through  Central  and  Southern  Kansas,  that  as  far  west 
from  Kansas  City  as  the  great  bend  of  the  Arkansas  line,  about 
99'  longitude,  the  wheat  and  oats  are  not  worth  twenty-five  cents 
an  acre, — due  to  drouth  and  chinch  bugs;  that  corn  is  looking  well 
but  ready  to  receive  the  bupjs  when  wheat  and  oats  give  out;  also 
that  a  considerable  portion  of  Nebraska  is  suffering  the  same  in- 
fliction." 

Statistical  Report  of  the  Illinois  State  Board  of  Agricult- 
ure FOR  June,  1887.  Circular  135,  pp.  16-37.  Corre- 
spondents' Remarks. 

Clark,  Clay,  Crawford,  Gallatin,  Jackson,  Jefferson,  Union, 
Washington,  Wayne,  and  White  Co's.  Winter  wheat  more  or 
less  injured  by  chinch  bug,  re-enforced  in  many  localities  by  the 
Hessian  fly. 
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Statistical  Kepobt  op  the  Illinois  State  Board  of  Agbicult- 
URE  July  1,  1887.  Circular  136,  pp.  12-23.  Correspond- 
eDts'  Remarks. 

Bond,  Clarky  Clay,  Jefferson,  and  Shelby  Co's,  Corn  and  oats 
iujured  by*  chinch  bug.  Coles  and  Madison  Co's,  Oats  injured. 
CUnion,  Cratcford,  Effingham,  Franklin,  Hamilion,  Jackson, 
Lairrence,  Macoupin,  Richland,  Wayne,  and  Williamson  Co's. 
Corn  more  or  less  injured.  Fayette,  Jasper,  Perry,  St  Clair^ 
W^ffbash,  and  Washington  Co's.  Chinch  bugs  and  drouth  have 
injured  com. 

Chicago  Tribune,  July  11,  1887.    The  Chinch  Bug. 

Reports  from  thirty-three  counties  in  Wisconsin  show  that  crops 
have  been  seriously  damaged  by  chinch  bugs  in  ten  counties  and 
U'  chinch  bugs  and  drouth  in  nine  others. 

Forbes,  S.  A. — [The  Chinch  Bug.]  (A  circular  letter  issued  from 
the  office  of  the  State  Entomologist  of  Illinois,  July  19, 
1887.) 

In  Southern  Illinois  thirty  counties  are  said  to  be  infested  by 
the  chinch  bug,  and  it  is  found  locally  numerous  in  the  northern 
part  of  the  State  in  Lake,  Winnebago,  Stephenson,  and  Lee 
counties.  Information  is  requested  concerning  occurrence  and 
numbers. 

Boas,  R,  and  [Weed,  C.  M.]— Questions  Answered.  (Prairie 
Farmer,  July  23,  1887.) 

Writing  from  Marion  county,  111.,  Mr.  Boas  says:  "The  chinch 
hugs  have  taken  our  oats,  a  great  deal  of  our  timothy,  and  are  now 
ready  for  the  com.  ♦  ♦  ♦  Last  year  I  had  a  prospect  of  1,500 
bushels  of  com,  but  the  chinch  bugs  reduced  it  to  less  than  150." 
Asks  concerning  the  practicability  of  killing  the  bugs  with 
pyrethrum.  Mr.  Weed  replies  that  it  will  be  difficult  to  reach 
thu>;e  concealed  beneath  the  sheaths  of  the  leaves,  and  recom- 
mends the  kerosene  emulsion  as  cheaper  and  more  likely  to  give 
j?oo<l  results,  and  gives  formula  for  preparing  it. 

[Weed,   C.    M.] — Chinch    Bugs    in    Northern    Illinois.      (Prairie 
Farmer,  July  23,  1887.) 

Recent  investigations  of  the  State  Entomologist  show  an  in- 
'ipient  outbreak  of  chinch  bugs  in  certain  counties  of  Northern 
Illinois.  Considerable  damage  to  corn  and  oats  about  Freeport, 
in  Stephenson  county.  Probability  of  an  overwhelming  attack  in 
I'^'^S  if  the  weather  should  be  favorable. 

Farmers'  Review,  July  27,  1887.    Plowing  under  Chinch  Bugs. 

A  Kansas  farmer  who  plowed  under  the  outside  rows  in  a  com 
fi^'kl  which  had  been  attacked  when  adjoining  wheat  was  cut 
writes:    "My  plowing  under  the  chinch  bugs  was  a  complete  fail- 

S.  E.— A  7 
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tire.  They  crawled  out  and  traveled  into  fresh  corn  and  devoured 
still  more;  but  at  this  time  the  most  of  them  have  wings  and 
make  use  of  them." 

Pbairie  Farmer,  July  30,  1887.     [Chinch  Bugs  in  Minnesota.] 

A  correspondent  from  Goodhue  Co.,  Minn.,  writes  that  "wheat  is 
almost  an  entire  failure  on  account  of  chinch  bugs.  Barley  aod 
oats  will  be  about  three  fourths  of  a  crop.  The  bugs  are  ?<> 
numerous  in  some  places  that  it  is  impossible  to  keep  them  out 
of  houses  and  cisterns." 

Monthly  Weather  Keview  op  the  Illinois  State  Weathie 
Service  for  July,  1887i  Weather  Crop-Bulletins,  pp.  IS- 
IS.    Condition  of  Crops. 

June  11.  Chinch  bugs  damaging  corn  in  Clinton  Co.  Jimf 
18.  Continue  to  damage  the  crops  in  St  Clair,  Washington,  a^id 
other  southern  counties.  June  25.  In  Marion  Co.,  damagiii: 
ripening  oats.  July  2.  Corn  being  damaged  severely  in  Mwlisou 
Effingham,  and  Wayne  to  Randolph  Co's.;  and  this  crop  seeii.^ 
doomed  in  Clinton  and  Effingham  Co's,  July  9.  Gi^eat  damsir^ 
to  corn  in  Shelby  Co.,  and  in  the  whole  southern  part  of  tlu 
State. 

Cultivator  and  Country  Gentleman,  Aug.  4,  1887,  v.  52,  p.  ^^l 
Headed  oflf  Chinch  Bugs. 

A  correspondent  protected  corn  by  plowing  furrow  around  tie^i 
and  setting  up  boards  edgewise  and  we-tting  with  kerosene.  ^ li'i- 
corn  is  already  damaged,  plowing  a  furrow  against  the  row  acJ 
dressing  with  a  hoe  will  check  the  bugs  until  fodder  can  1? 
grown. 

Prairie  Farmer,  Aug.  6,  1887. 

"Do  not  allow  your  cattle  to  eat  much  green  corn  thickly  in- 
fested by  chinch  bugs.  A  few  years  ago  much  injury  to  stock  w?^- 
reported  from  this  cause."     [See  foot-note  p.  47.] 

Forbes,  S.  A.— Chinch  Bugs  in  Illinois.  (A  letter  to  the  Secremv 
of  the  State  Department  of  Agriculture,  Prairie  Farmer,  Aiiu 

6,  1887.) 

Imminent  danger  of  a  chinch-bug  outbreak  in  several  counti^^ 
of  Northern  Illinois  next  year,  where,  locally,  wheat  and  corn  lia\' 
been  damaged  this  season.  Eavages  in  Southern  Illinois  coutiii^- 
uninterrupted,  and  the  weather  conditions  in  Central  Illinois  ar- 
peculiarly  favorable  to  the  multiplication  of  the  chinch  bug.  ^ 
general  outbreak  throughout  the  State  seems  threatened. 

H.,  C.  L.— From  Southern  Minnesota.  (Cultivator  and  Country 
Gentleman,  Aug.  11,  1887,  v.  52,  p.  G18.) 

Freeborn  Co.,  Minn.,  July  27.  Harvest  hastened  by  chinch  hv^^- 
More  or  less  damage  also  in  several  counties  adjacent.  Seriou- 
injury  confined  to  eight  or  nine  southeastern  counties.  Injury 
done  in  adjoining  parts  of  Wisconsin  and  Iowa.  Hot  dry  weatl:tr 
of  May  favored  hatching  of  eggs.  If  second  brood  is  similarly 
favored,  it   will   be   unwise   to   sow  much  wheat  next  spring.    ^ 


successful  remedy  unless  it  be  starvation  by  general  refusal  to 
sow  their  favorite  food  plants  in  districts  where  they  are  present. 
Will  damage  com  this  year  locally,  but  not  enough  to  affect  the 
general  crop. 

Farmers'  Review,  Aug.  17,  1887.     A  Crusade  against  Insects. 

Correspondent  from  Red  Bud,  Randolph  Co.,  111.,  advises  con- 
certed action  by  neighborhoods  against  chinch  bugs  and  other  in- 
sects; closely  mowing  old  stubbles,  weeds,  and  grain  left  standing, 
before  plowing,  and  burning  them  clean  when  dry.  Would  also 
remove  old  fences  and  clear  and  bum  off  the  ground  before  replac- 
ing the  fence.  Speaks  favorably  of  strips  of  oats,  and  especially 
of  flax,  between  wheat  and  corn,  and  of  the  use  of  lime  fertilizers. 

J[ohnson],  B.  F. — Our  Illinois   Correspondence.     (Cultivator  and 
Country  Gentleman,  Aug.  18,  1887,  v.  52,  p.  636. 
A  wet  season  is  the  only  efficient  check  on  the  chinch  bug.     For 
the  last  fifty  years  these  insects  have  appeared  in  Central  Illinois 
during  the  dry  seasons  and  disappeared  in  the  wet  seasons. 

Chamberlain,  W.  I. — The  Iowa  Drouth.  Definite  Facts.  (Cul- 
tivator and  Country  Gentleman,  Aug.  25  and  Sept.  1,  1887, 
V.  52,  pp.652,  690.) 

Chinch  bugs  first  noticed  in  Hungarian  July  1.'^.  Stopped 
growth  for  two  weeks.  Second  brood  destroyed  the  grass.  The 
young  bugs  in  four  cubic  inches  of  earth  with  Hungarian  roots 
numbered  3,025  by  count.  ,  Farmers  questioning  advisability  of 
raising  spring  wheat  or  Hungarian.  Field  corn  on  college  farm 
damaged  about  twenty-five  per  cent.;  fodder  corn  on  turf  about 
seventy-five  per  cent.  Hungarian  yielded  only  half  a  ton  per 
acre  on  very  rich  soil.  Three  furrows  plowed  three  feet  apart  and 
pulverized  by  dragging  log  failed  to  arrest  movement  of  chinch 
bugs,  although  many  died  in  the  furrows.  Attempt  to  destroy  in 
Hungarian  by  mowing  the  grass  and  burning  partly  failed  on  ac- 
count of  wet  weather.  Bugs  killed  with  kerosene  emulsion  on 
outer  rows  of  com  by  using  garden  force-pump  from  wagon.  Con- 
cludes that  man  is  really  and  practically  powerless  against  this 
insect  when  it  appears  in  force  in  a  dry  season.  Believes  the 
only  remedy  is  to  refrain  from  raising  its  favorite  crops,  espe- 
ciallv  spring  wheat  and  Hungarian.  Both  corn  and  Hungarian 
much  worse  attacked  on  sod  than  on  old  ground. 

Statistical  Report  of  the  Illinois  State  Board  of  Agricult- 
ure FOB  August,  1887.  Circular  137,  pp.  15-28.  Cor- 
respondents' Bemarks. 

Clinton^  Crawford,  Cumberland,  Douglas,  Fayette,  Franklin, 
Hamilton,  Jefferson,  Johnson,  Madison,  Saline,  Shelby,  Washing^ 
ion,  Wayne,  and  Whiteside  Go's.  Corn  damaged  by  drouth  and 
chinch  bugs;  nearly  ruined  in  many  localities.  Alexander  Co, 
Oats  injured.  JaeJcson  Co.  Rain  has  checked  chinch  bugs. 
Macoupin  and  Perry    Co's,      Small   grain   injured.      Marion   Co. 
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Wheat  nearly  ruined;  corn  damaged.  Montgomery  Co.  Com  and 
oats  badly  injured.  Richland  Go.  Corn  on  high  lands  nearly 
ruined. 

Monthly  Weather  Eeview  of  the   Illinois   State  Weathek 
Service  for  August,  1887,  pp.  9,  10.     Condition  of  Crops, 

Aug.  20.  "There  has  not  been  for  years  such  serious  aod  gen- 
eral complaint  of  the  damage  resulting  to  corn  from  chinch  bugs." 
Aug.  27.  Excepting  Pulaski,  the  counties  of  the  southern  part 
of  the  State  report  from  less  than  one  fourth  to  one  naif 
an  average  crop  of  corn,  owing  to  chinch  bugs  and  drouth. 

Truesdell,  J.  A. — Preventive   for  the   Chinch   Bug.     (Cultivator 
and  Country  Gentleman,  Sept.  1,  1887,  v.  52,  p.  673.) 

To  protect  uninfested  grain,  drill  in  thickly,  all  round  the  field, 
a  strip  of  ordinary  field  corn  a  rod  or  two  in  width.  If  a  good  stand 
of  corn  is  obtained  by  June  15,  the  protected  field  will  not  be  in- 
vaded. A  heavy  sowing  of  salt  is  a  check.  Burn  the  com  stubble 
if  there  is  any  left. 

J[ohn80n],  B.  F. — Our  Illinois   Correspondence.     (Cultivator  and 
Country  Gentleman,  Sept  1,  1887,  v.  52,  p.  690.) 

Concludes  from  Mr.  Chamberlain's  observations  that  chinch  bugs 
cannot  be  controlled  by  any  human  means,  but  that  the  weather 
alone  can  reduce  their  outbreaks.  Liberal  rainfall  since  1881  has 
restrained  this  pest  in  Central  Illinois.  Wheat  generally  replaced 
by  oats  on  the  bluff  lands  along  the  Mississippi,  Ohio,  and  Wabash 
on  account  of  the  chinch  bug. 

Farmers'  Review,  Sept.    14,    1887.     Plan    for  a   Crusade  against 
Destructive  Insects. 

A  Kansas  farmer  outlines  the  following  procedure:  Plow  under 
laud  this  fall,  and  in  spring  plant  only  so  much  ground  as  can  be 
well  manured  and  such  crops  as  the  chinch  bug  will  not  infest; 
viz.,  red  clover,  flax,  potatoes,  and  castor  beans.  Let  residue  of 
land  remain  fallow  until  about  the  time  of  the  hatching  of  the 
first  brood,  then  turn  under  all  grass  and  weeds;  If  this  plow- 
ing does  not  destroy  the  young  bugs  it  will  do  the  land  no  harm. 
Follow  with  harrow  and  drag,  and  crab  grass  for  hay  may  be  ex- 
pected. 

Farmers'  Review,  Sept.  14,  1887,  v.  18,  p.  588. 

Correspondent  from  Zumbra  Falls,  Minn.,  reports  that  chinch 
bug  ravaged  that  section  terribly  the  past  season.  Editors  indorse 
Mr.  Chamberfain's  recommendation  of  abandonment  of  wheat, 
Hungarian,  etc.  "Farm  for  corn,  cattle,  dairy  products,  hogs,  and 
colts." 

Chamberlain,  W.  I.— The   Drouth   in   Central  Iowa.     (Cultirator 
and  Country  Gentlemen,  Sept.  15,  1887,  v.  52,  p.  708.) 

Corn  cut  prematurely  on  account  of  chinch -bug  attack.  Would  have 
been  very  large  but  for  this. 


101 

[Weed,  C.  M.]— Chinch  Bugs.     (Prairie  Farmer  Sept.  17,  1887.) 

No  practical  way  of  getting  rid  .of  the  pest  yet  discovered. 
Where  wheat  is  gro^vi^  other  crops  are  jeopardized.  "Diversified 
farming,  with  wheat  mainly  left  out,  is  the  best  practice  we  now 
know  o£" 

Webster,  F.  M.— Insect  Enemies  of  Crops.  The  Outlook.  (Farmers' 
Review,  Sept.  28,  1887.) 

Objects  to  statement  made  in  previous  issue  of  paper  (Sept  14)  that 
abandonment  of  wheat  as  a  crop  will  banish  the  chinch  bug.  The 
experience  of  southern  planters  is  directly  to  the  contrary.  In 
Louisiana,  where  no  wheat  or  barley  is  raised,  corn  is  sometimes 
damaged.  As  to  chinch-bug  prospects  for  another  year,  it  is 
scarcely  less  a  meteorological  than  an  entomological  problem; 
consequently  it  is  very  difficult  and  almost  useless  to  predict. 

Indiana  Farmer,  Oct.  15,  1887,  v.  32,  p.  14.     Chinch  Bugs. 

Appear  in  continuous  dry  weather.  A  few  weeks  of  open,  moist 
weather  kills  them.  Favorite  breeding  place,  wheat  fields.  '  Will  not 
thrive  where  soil  is  strong  and  vegetation  rank.  Writer  saw  them 
first  in  Edwards  county,  111.,  in  1855.  Probably  has  been  no  year 
in  the  past  twenty  in  which  a  few  chinch  bugs  could  not  be 
found  in  wheat. 

WATEB.S,   G.    W.— The   Chinch   Bug.     (Farmers'  Keview,  Oct.    19. 
1887,  V.  18,  p.  658.) 

Chinch  bugs  seek  winter  quarters  uniformly  in  some  damp 
place, — not  in  dry  fodder,  etc.  Wet  weather  in  winter  or  an  open 
winter  does  not  hurt  them.  The  winter  of  1831-82  was  exces- 
sively wet  and  they  came  forth  in  the  spring  "by  the  bushel."  Bugs 
immersed  for  a  week  or  more  on  ears  of  corn  iu  fodder  which 
had  fallen  into  water  and  was  frozen  over  with  ice,  were  lively 
when  warmed  by  the  sun.  One  lot  lived  in  a  jar  of  wet  earth 
for  a  month  without  food.  Argues,  with  Mr.  Webster,  that  aban- 
'lonment  of  wheat  and  oats  as  crops  will  not  stop  their  ravages. 
Strips  of  rye  or  spring  wheat  may  serve  as  traps  in  the  spring, 
and,  if  plowed  under  in  moderately  damp  weather,  the  insect  will 
not  come  out;  but  if  eggs  are  laid,  they  may  hatch  and  young 
^)ug8  come  to  the  surface. 

Webster,  F.  M.— The  Chinch  Bug.      (Farmers'  Re.view,  Nov.  2^1 
1887.) 

JRefers  to  letter  by  Mr.  Waters  in  issue  of  Oct.  19,  as  interest- 
ing and  evincing  a  commendable  spirit  of  investii^ation.  Calls 
attention  to  the  facts  that  chinch  bugs  feed  on  native  prairies 
and   that     outbreaks    may    occur     in    timothy     meadows, — as     iu 
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New  York,  in  1882  and  1883.  Burning  grass  and  rubbish  destroys 
a  few  bugs  and  deprives  the  remainder  of  shelter.  Much  of  the 
grass  will  not  be  burned,  but  sheep,  if  the  fanner  has  them,  will  eat  . 
it  so  close  as  to  leave  no  shelter  for  bugs.  In  warmer  portion  \ 
of  the  country  no  doubt  many  eggs  are  deposited  in  the  fall 
The  bugs  seek  the  higher  parts  of  a  field,  because  dampness  is  fatal 
to  young  and  eggs.  Strips  of  crop  to  trap  them  should  be  sown 
in  such  places.  Careful  experiment  for  controlling  chincl 
bug  always  in  order,  but  hasty,  wholesale  abolition  of  the  culti- 
vation of  one  of  our  most  important  cereals,  without  proof  of  ite 
eflSciency,  seems  an  injudicious  measura 

Prairie  Farmer,  Dec. ,  1887.    Destroying  Chinch  Bugs, 

The  following  dispatch  to  the  Chicago  papers  from  Hillsboro, 
Illinois,  quoted:  "A  number  of  farmers  here,  acting  on  the  ad- 
vice of  the  State  Entomologist,  are  burning  ofif  their  fields  and 
wood  pastures  for  the  purpose  of  destroying  the  myriads  of  chinch 
bugs  that  ruined  the  corn  crop  of  last  season.  An  eflFort  is  being 
made  to  make  the  burning  general." 

Prairie  Farmer,   Dec.  24,  1887.     Burning  Corn  Stalks  to  destroy 
Chinch  Bugs. 

Thought  to  be  impracticable,  as  early  in  fall  the  bugs  leave 
the  corn  stalks  and  take  shelter  in  grass  in  edges  of  fields,  mider 
rails  and  leaves,  in  woods,  etc.  Burning  in  hiding  places  recom- 
mended. 

S.  A.  Forbes.— On  the  Chinch  Bug  {Blissus  leucopterus.  Say)  in 
Illinois.     Present  Condition,    and    Prospects    for    1887  and 
1888.     Remedial    Procedure    Recommended.      (Bull.    No.  2, 
Office  State  Ent.  of  111.,  pp.  27-43.      Extracts,  abstracts,  or 
comments,  in  the  following  papers:     Fruit  Growers'  Journal, 
Oct.    1    and    15,  1887;    Review    Dispatch,    Sept.    23,   1887; 
Prairie    Farmer,    Oct  1,    8,  15,   1887;   Chicago   Daily  Inter 
Ocean,  Sept.  17,  1887.) 
Chinch  bugs  extraordinarily  destructive  for  three  successive  years 
in  Southern  Illinois,  infested  area  gradually  increasing  until  it  in- 
cludes the  greater  part  of  thirty  counties.     Careful  search  in  North- 
ern Illinois  showed  it  to  be  locally  numerous  in  Lake,  Winnebago, 
Stephenson,  and  Lee  counties,  and  occasionally  injurious   to  corn 
and  oats  adjoining  wheat  and  barley,  breeding  in  both  winter  and 
spring  wheat.     Reported  present  in  Rock  Island   county  in  great 
numbers,  and  attracting  attention  in   many   parts   of   Central  and 
Western  Illinois.     Weather  conditions  throughout   the   State  this 
year,  and  in  Northern,  Southern,    and  Western   Illinois  last  year, 
have  been    generally    so   favorable   to    the   multiplication    of  the 
chinch  bug  that  the  State  is    threatened  with  great   losa    Timely 
concerted  action  suited  to  the    emergency   is  urged.      Notes  froni 
crop  correspondents  in  answer    to   circular   of  inquiry    are   given, 
from  which  it  appears  that  the  chinch  bug  is  very   destructive  in 
thirty  counties;  occurs  in  large  numbers    in   sixteen;    in   moderate 


103 

ntiinbers  in  seventeen;  and  in  numbers  suflScient  to  threaten  harm 
another  year  in  twenty-five;  while  from  thirteen  counties  it  is  prac- 
tically absent.     Life   history    briefly    rehearsed    and    food    plants 
^'iveu.     The  tendency,  especially  in  the  southern  part  of  the  State, 
to  regard  chinch-bug  devastations  as  inevitable  is  noted,  and  some 
reasons  for  it  given,   among  which   are   the    following:     (1)    The 
number  of  worthless  recommendations  that  have  been   made   tend 
to  discredit  the  whole  subject  of  remedial  measures.     (2)  There  is 
icniorance  concerning  the  remedies  which  have  here  and  there  been 
tried  with  encouraging  results.  (3)  Measures  which  have  failed  under 
exceptional  circumstances  or  because  not  thoroughly   applied  have 
l)een  set  aside  as  worthless.     (4)  The  failure  of  individual  efforts 
has   discouraged   people   from    concerted   action.      (5)    Prevetitive 
measures  have  been  brought  into  disrepute  because  these  measures 
have  failed  when  applied  as  a  remedy,     (6)  Expedients  that  accom- 
plish much  have  been  neglected  because    they    did   not    do    more. 
(7)  Many  promising  measures  still  lack  the  endorsement  of  accu- 
rate, practical  experiment.     (8)  There  is  a  disposition  to  speculate 
on  the  weather  and  to  count  on  its  being  unfavorable  to  the  chinch 
bug.     Under  the  three  heads,  agricultural  methods,  barriers  against 
migration,  and  direct  destruction,  remedial    and   preventive   meas- 
ures,  to  the  number  of  thirty,  are  treated  very  fully,  the  standard 
methods  being  rehearsed,  some  others  suggested,  and  old  ones  em- 
phasized by  record  of  experiments.     Winter  wheat  is  said  to  afford 
every   necessary   opportunity^  for  the  multiplication  of  the  chinch 
bng;  and  the   temporary    abandonment    of    corn  in  regions  where 
i^mall  grains  are  the  prin(?ipal   crop  is  mentioned  as  an  expedient 
for  forcing   the   midsummer  brood  to  desert  the  fields  and  resort 
to  woodlands   for   food.     For  those  parts  of  the  State  not  practi- 
cally   mastered   by  the  chinch  bug  a  special  procedure  is  recom- 
mended. 

Cook,  A.  J.— Insects  Injurious  to  Grasses  and  Clovers.  (Grasses 
of  North  America,  v.  1,  p.  408.) 

The  chinch  bug  often  does  millions  of  dollars'  worth  of  damage 
in  Illinois,  Iowa,  Missouri,  and  Kansas.  It  is  more  susceptible  to 
p*-asonal  peculiarities — especially  to  wet  weather — than  most  in- 
>^ect8.  Gives  short  description  of  the  stages  and  times  of  appear- 
ing. Two-  or  three-brooded.  Neatness  in  farm  operations,  leaving 
no  hiding  places  for  them  to  winter  in,  is  about  the  only  remedy 
|>08sible.  Kerosene  emulsion  will  kill  them,  but  is  hardly  a  prac- 
tical remedy. 

Statistical  Report  of  the  Illinois  State  Board  of  Agricult- 
ure FOR  December,  1887.  Circular  138,  pp.  21-34.  Corre- 
spondents' Remarks. 

Clark,  Crawford,  HamiUon,  Pope,  Eichland,  Saline,  SL  Clair, 
Cnion,  Washington,  and  Williamson  Co's.  Corn  much  injured  by 
Irouth  and  chinch  bugs. 
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Bruner,  Lawrence.— [Extracts  from  Western  Newspapers  of  1886.] 
(U.  S.  Dept.  of  Agriculture,  Division  of  Entomology,  Bull 
13,  1887,  pp.  35-37.) 

Alexander,  Bond,  Edwards,  Jefferson,  and  Monroe  counties  in 
Southern  Illinois  report  great  injury  from  chinch  bugs;  and 
Grenola  FElk?!  Franklin,  and  Panorama  [  ?]  counties  in  Kansas; 
Felton  [Fulton J,  and  Highland,  in  Ohio;  ana  Howard  in  Indiana, 
report  considerable  injury.  '("Farmers'  Eeview  Crop  Summary  for 
May  30,  printed  in  advance  in  "Omaha  Daily  Bee,"  May  31. 
1886.) 

Under  dates  of  July  2,  9,  and  10,  and  Aug.  5,  1886,  the  follow, 
ing  counties  in  Nebraska  report  injury  to  wheat,  in  three  instaDce> 
to  oats,  and  in  one  to  com:  Adams,  Clay,  Fillmore,  Howard, 
Saline,  Saunders,  ftnd  York.  Under  date  of  July  16,  chinch  bugs 
are  reported  to  have  destroyed  much  wheat  and  oats  in  Webster 
county,  Iowa. 

1888. 

OsBORN,  Herbert. — The  Chinch  Bug  in  Iowa.  (Bull.  Iowa  Agric 
Coll.,  Dept.  Ent.  Jan.  1888,  p.  13.  Published  in  part  in 
1887  in  Coll.  Kept.) 
Damage  by  chinch  bugs  in  Iowa  in  1887  nearly  $25,000,CH>i. 
Summary  of  life  history  and  habits,  and  detailed  account  of  obser- 
vations  at  Ames.  First  damage  noted  in  June,  to  wheat  Ou 
corn  and  Hungarian  the  middle  of  July,  mostly  in  adult  and  pupa 
stages;  many  adults  pairing  at  this  time.  Seen  taking  wing  July 
16.  Eggs  plenty  in  ground  at  base  of  com  stalks,  between  sheatb<, 
etc.,  July  19,  some  nearly  ready  to  hatch.  July  25  and  27  swarm- 
ing, flying  with  the  wind:  no  pairing  noticed.  Aug.  3,  newly 
hatched  bugs  plentiful;  some  on  corn,  but  more  on  roots  and 
stems  of  foxtail  grass.  Hungarian,  late-planted  on  sod,  suffered 
severely.  Weather  dry.  Aug.  13,  bugs  were  going  from  the  Hnii- . 
garian  to  corn.  As  late  as  Nov.  15  adults  were  in  the  fields.  Kero- 
sene emulsion,  five  or  six  per  cent,  killed  the  bugs  very  quickly; 
less  than  four  or  five  per  cent,  was  unsatisfactory.  *  Can  hardly 
prove  of  value  except  when  bugs  are  massing  on  com.'  Great 
numbers  were  destroyed  by  burning  stubble  and  grass.  Fire  should 
be  started  in  hottest  part  of  day,  when  greatest  numbers  will  be 
moving.  A  couple  of  furrows  plowed  between  grass  and  com  and 
kept  pulverized  were  effective.  To  prevent  migration  from  wheat 
to  corn,  furrows  should  be  plowed  several  days  before  migratiou 
begins,  two  or  three  time  pulverized,  and  as  soon  as  there  is  any 
sign  of  migration,  a  weighted  trough  should  be  drawn  along  tlie 
furrow  to  reduce  the  sides  to  dust,  this  process  to  be  repeater] 
every  dry,  hot  day,  by  ten  o'clock,  as  long  as  bugs  attempt  to 
pass.  Experiments  were  made  with  pyrethrum  and  bisulphide  of 
carbon,  the  former  proving  entirely  unsatisfactory  and  the  lattti 
needing   further    trial.     Preventive   measures    must    be    the    inam 
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reliance.  Qaotes  from  recent  biilletiii  of  Prof.  Forbes  some  of 
the  commonest  causes  of  discouragement  as  to  measures  of  de> 
fence,  and  recommends  the  following  procedure  for  1888:  Carry 
fire  into  every  hiding  place  that  circumstances  will  permit.  Ee- 
dnee  as  much  as  possible  the  area  planted  to  wheat,  rye,  barley, 
and  ^Hungarian,  and,  to  a  less  extent,  oats,  corn,  and  meadow 
grass;  bnt  where  these  crops  cannot  be  suspended,  sow  small  grain 
early  and  heavily,  and  plant  com  late,  and  if  it  is  unavoidably 
planted  next  to  wheat,  barley,  or  Hungarian,  sow  between  the 
fields  strips  of  some  <|rop  not  relished  by  bugs.  As  far  as- 
practicable,  make  clover,  buckwheat,  flax,  beans,  and  root  crops 
the  main  dependence.  Strips  of  wheat  or  Himgarian  may  be- 
plante<l  as  lures  and  plowed  under  as  soon  as  eggs  are  laid, 
lying  two  or  three  weeks  unless  the  crop  to  be  planted  subse- 
txuently  is  one  bugs  will  not  eat.  When  portions  of  a  field  become- 
badly  infested  before  much  growth  has  been  made,  plow  under 
deep,  and,  later,  plant  to  some  crop  bugs  will  not  injure,  or,  as 
late  as  possible,  to  fodder  com.  If  crop  is  far  enough  along  to 
exit  as  hay,  or  ripe  enough  for  early  cutting  for  grain,  clear 
field  at  once,  bum  stubble,  and  plow  quickly.  Make  furrows^ 
and  pulverize  earth  to  prevent  migration  from  small  grain  to  corn. 
Straiv  may  be  spread  along  these  furrows  toward  evening  and  fired 
in  the  morning.  If  bugs  reach  corn  and  begin  to  accumulate, 
nse  kerosene  emulsion.  Process  of  preparing  and  applying  emul- 
sion g^iven.  Corn  fields  infested  throughout  may  be  cut  for  fodder. 
After  the  crops  are  cared  for,  rubbish  in  places  inaccessible  to- 
fire  may  be  raked  into  heaps,  and  these  will  attract  the  bugs  when 
selecting  quarters  for  hibernation.  Here  they  may  be  burned  in 
late  fall,  early  winter,  or  early  spring.  Also  burn  over  ground 
covered  Tvith  grass,  leaves,  etc.     Concert  of  action  urged. 

Kansas    Farmer,    ,    1888.      [Fighting    the    Chinch    Bug.] 

(Reprinted  in  Farmers'  Review,  Jan.  4,  1888.) 

Tveo  plans.  1.  With  a  stirring  plow  turn  one  furrow  in  ad- 
vance of  bugs  and  away  from  them.  On  top  of  ridge  made  by 
plovr  level  oflF  a  width  of  four  inches,  making  smooth  and  com- 
pacty  and  apply  coal-tar  with  any  vessel  that  will  give  a  stream  a 
little  larger  than  a  rye  straw.  For  first  few  days  make  two  ap- 
plications,—morning  and  noon, — after  which  one  at  midday  and 
after  rain  will  suffice  by  its  scent  to  check  any  number  of  bugs 
that  may  approach.  Knows  from  two  seasons'  experience  that  a 
continuous  tar-line,  free  from  sticks,  weeds,  or  stalks,  will  protect 
nuy  crop  from  the  bugs  until  they  can  fly.  Coal-tar,  $2.50  to  $4. 
i>er  l>arrel,  according  to  freight  charges.  After  practice,  fifteen 
minutes  will  suffice  to  renew  a  line  of  tar  ninety  to  one  hundred 
rods  long.  After  the  ground  has  l)ecome  well-saturated  and  hard 
the   stream  may  be  diminished. 

2.  In  fall  sow  half  acre  of  rye  on  highest  land  on  farm,  cov- 
ering in  winter  with  sufficient  hay  or  straw*  to  secure  its  burning 
^ell.       Ti^^  ^gSS  will  bo  deposited  on  the  rye,  and  when  they  havo 
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iiatched,  on  some  warm  day  fire  the  straw.  If  the  rye  doesn't  bum, 
sprinkle  stubs  with  Spanish  green.  Three  years  of  this  procedure 
will  practically  exterminate  the  bugs. 

Van  W.,    R.    A.— To   Destroy   Chinch  Bugs.     (Farmers'   Review, 
Jan.  18,  1888.) 

Advises  destroying  chinch  bugs  on  corn  and  millet,  after  harvest, 
with  kerosene  and  fire. 

Forbes,  S.  A.— The  Chinch  Bug.  (Freeport  Journal,  Feb.  1-3, 
1888.)  • 

Reporter's  abstract  of  paper  read  before  Farmers'  Institute  at 
Freeport. 

Statistical  Report  of  the  Illinois  State  Board  op  Agricult- 
ure, May  1,  1888.      Circula;:   139,  pp.    16-24.      Correspoud- 
ents'  Remarks. 
"^Johnson,   Marion,    Massac,   Richland,    White,  and    Williamson 
Co's,     Chinch  bugs  reported  as  injuring  winter  wheat. 

Howard,  L.  O. — The  Chinch  Bug:  A  General  Summary  of  it» 
History,  Habits,  Enemies,  and  of  the  Remedies  and  Pre- 
ventives to  be  used  against  it.  (Bull.  No.  17,  Div.  EnL  U. 
8.  Dept.  Agric,  p.  48;  Rept.  [TJ.  S.l  Com  miss,  of  Agricult- 
ure, 1887,  pp.  51-88,  Plates  L,  HI.;  Farmers'  Review, 
May  9,  16,  30,  and  June  6  and  13,  1888.) 

A  complete  review  of  the  subject  to  meet  the  demand  for  in- 
formation not  now  generally  accessible.  The  well-known  Missouri 
Reports  are  quoted  from  at  length,  and  other  previous  writings 
laid  under  contribution,  and  the  note  books  and  records  of  the 
Division  of  Entomology  have  been  at  the  author's  disposal  The 
history  of  the  insect  is  outlined,  estimates  of  loss  are  given,  and 
1881  is  mentioned  as  the  year  in  which,  at  the  "Chinch  Bug  Con- 
vention*' held  at  Windsor,  Ean.,  it  was  decided  to  cease  raising 
wheat.  The  interesting  point  in  the  season  of  1887,  is  said  to  be 
the  occurrence  of  the  chinch  bugs  in  immense  numbers  in  parts 
of  Virginia  and  the  Carolinas  for  the  first  time  in  many  ^ears. 
A  report  by  the  statistician  of  the  U.  S.  Department  of  Agricult- 
ure is  presented,  from  which  it  appears  that  the  chinch-bug 
damage  to  corn,  wheat,  and  oats  in  Kentucky,  Ohio,  Indiana. 
Illinois,  Wisconsin,  Minnesota,  Iowa,  Missouri,  and  Kansas  in 
1887,  exceeded  $54,000,000,  the  total  loss,  including  damage  to  bar- 
ley,  rye,  and  millet,  being  approximately  stated  at  $6O,OOO,00(^. 
Insect  indigenous  east  of  the  Rocky  Mountains,  and  fotmd  Id 
California  in  very  limited,  not  injurious,  numbers.  Outside  of 
United  States,  specimens  are  recorded  from  Canada,  Cuba,  and 
Mexico.  Wild  buckwheat  is  added  to  the  list  of  food  plants  on 
the  strength  of  testimony  from  Nebraska  by  Mr.  Lawrence  Bru- 
ner;  mention  is  made  of  adult  specimens'  being  found  in  culti- 
vated rice  in  Georgia  in  1881;  and  upon  the  sand  oats  {Uniolo 
paniciilata)  in  Florida  the  insect  is  said  to  undergo  its  entire  de- 
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velopment  on  the  highest  part  of  that  tall  plant,  owing    probably 
to  the  blowing  of    fine  sharp  sand  through   lower   part  of   plants. 
Description  of   different   stages   from   Biley's  Seventh*  Report.     A 
variety  of  the  species   having  slender,  pointed  wing-pads  and   pe- 
culiar colored  antenna  is  mentioned  as  collected  on  sea-shore  only. 
Two-brooded  above  the  latitude  of   St.  Louis,  but   unquestionably 
a  third   generation    (hibernating   probably  in   adult  condition)  in 
North    Carolina,  and  some   evidence   of   such  a   one   in    Southern 
Illinois  and  Kentucky.     Hedges  mentioned  as  affording  exception- 
ally good    hibernating    places,  and    their  gradual    removal  recom- 
mended.    Insects  fly  in  spring  and  fall,  at  the  latter  time  impelled 
by  hunger.     Habits  described  at  length.      Mention  made  of  3,025 
bugs'  being  counted  on  a  single  root  of   Hungarian  grass   dug   up 
in  Iowa,  displacing  about  four  cubic  inches  of  earth.      The  state- 
ments which   have  gained  currency  concerning  the  laying  of  eggs 
in  autumn  and  their  hatching  the  following  spring,  are  said  to  be 
erroneous,  at  least  for  the   West    and  Korth.      Beside    the    usual 
enumeration  of  insect  enemies,  an  observation  by  Mr.  F.  M.  Web- 
oter  is  recorded,  which  seems  to  indicate  that  a  species  of  Memiis 
r'hair-snakes")  may  be  found  to  infest  the   chinch   bug.      Obser- 
vations of  Mr.  Bruner   and  stomach   dissections    by  Prof.    Forbes, 
seem    to     indicate    that    lady-birds    have    been    overestimated    as 
<hinch-bug    destroyers.      Among    vertebrate   enemies  the  common 
frog   is     mentioned,     and     several     birds,     including     the    quail, 
which   it    is    said    should   be   better    guarded   by   game    laws,    or, 
as  in  Colorado  and  Dakota,  protected  altogether    for    a    series  of 
years.    A  list  is  given  showing   the  months  in  which    shooting  of 
<iuail8  is  permitted  in  States  which  suffer  most  from  chinch    bug. 
Concerning  diseases.  Dr.  Shimer's  contribution  to    the    subject   is 
<luoted  in  part;  a  short  summary  from  Prof.  Forbes's  Twelfth  Ee- 
port  is  given;  Prof.  Riley's  doubt  of  the  practicability  of  artificially 
producing    these    diseases   to    any   successful    extent   is  noted,  as 
also  Prof.  Forbes's  statement  that  this  proposed  remedy  is  still  a  theo- 
retical   one  only.     The    influence  of    wet    weather    on  the  chinch 
bag  is  considered   at   length,  the  great  preponderance  of    opinion 
being,  it    is  said,  that  it  is  unfavorable,  though  in  just  what  way 
is  a  disputed    point.     Quotations  are  given    from  Walsh,  Thomas, 
Riley,  and  Forbes,  and  two  meteorological  tables  are  given;  the  one 
furnished  by  Prof.  Atkinson    bearing  upon   the    influence  of  tem- 
perature and  rainfall  on  chinch  bugs  in  North  Carolina  in  '85,  '86, 
and  *87,  and  that  furnished   by  the  Chief   Signal   Officer   showing 
the  precipitation  in  chinch-bug  States  for  the    same    years.      The 
opinion  is  expressed  that  1888  will  not  be  a  chinch-bug  year.  Under 
"Remedies    and   Preventives"    there   is  a  recapitulation    of    matter 
contained  in  Kiley's  Seventh  Report  and  Thomas's  Bulletin  No.  5 
of  the  U.  8.  Entomological    Commission;   Prof.    Osborn's    experi- 
ments in  burning  and  with  kerosene  emulsions  are  given ;  and  ref- 
erence is  made  to  experiments  by   Prof.  Forbes  with  the  kerosene 
emulsion,  as  reported  to  the  Entomological  Division  and  published 
in  its   Bulletin   No.    2    (1883),  and  the  emulsions,  as   diluted,  are 
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^ven.     The    formula   recommended  is  one  originally  proposed  by 
H.  G.  Hubbard,  and  is  as  follows: 

Kerosene. . T 2  gallons =67  per  cent. 

Common  soap,  or  whale-oil  soap i  pound...  )  _qq  ^  . 

Water 1  gallon. ..  \  "^"^  ^"^  '^^'^^ 

The  solution  of  soap,  boiling  hot,  is  to  be  added  to  the  kero- 
sene, and  the  mixture  churned  for  five  or  ten  minutes  by  means 
of  a  force-pump  and  spray-nozzle.  One  part  of  this  emulsion  t«^ 
nine  parts  of  water  is  considered  strong  enough.  "Bogus  chinch 
bugs"  are  described,  and  figures  reproduced  from  Riley's  Seventh 
Report,  and  a  bibliographical  list  is  given  of  the  most  importanr 
articles  on  the  chinch  bug  from  1831  to  1887  inclusive. 

Packard,  A.  S.— The  Chinch  Bug.  (Entomology  for  Beginnere. 
p.  195.) 

Brief  mention  of  mode  of  injury  to  plants,  life  history,  aiii 
remedies. 

Riley,  C.  V.— Report  of  the  Entomologist.  Introduction.  (K^?pt. 
[U.  8.]  Commiss.  Agric.  1887,  p.  48.) 

The  great  damage  done  by  the  chinch  bug  in  most  of  onr 
Western  grain-growing  States  has  been  the  entomological  event  of 
the  year.  The  Statistician  of  the  Department  of  Agriculture  r^- 
ports  §60,000,000  as  the  very  lowest  estimate  of  damage  in  nin^' 
States. 

Websteh,  F.  M. — Report  on  the  Season's    Observations,    and  e^- 
pecially    upon    Corn    Insects.      (Rept.    [U.    S.]    Commiss. 
Agric.  1887,  p.  151.) 

Chinch  bugs  observed  in  considerable  numbers  in  March,  18S7,  iiJ 
Tensas  Parish,  La.,  about  young  corn,  pairing  and  ovipositing.  SaiJ 
to  do  considerable  injury  at  times.  The  only  small  grain  in  the  1^ 
cality  where  they  were  observed  was  an  occasional  field  of  fa" 
oats  or  millet. 

Bruner,  Lawrence. — Report  on  the  Season's  Observations  in 
Nebraska.  Chinch  Bug.  (Rept.  [U.  S.]  Commissioner 
Agric,  1887,  p.  165.) 

Rumors  of  chinch -bug  depredations  were  circulating  the  secom. 
week  in  July,  and  a  week  later  it  was  known  that  their  ravage> 
were  not  confined  to  Nebraska  but  extended  into  Kansas,  Mis- 
souri, Iowa,  ])ortions  of  Illinois,  Minnesota,  and  Southeastern 
Dakota.  Meteorological  conditions  were  favorable  to  the  m*^^* 
complete  development  of  the  bug,  comparatively  few  natural  <'ii^' 
mies  were  present,  and  especially  in  portions  of  Nebraska,  lo^va. 
and  Kansas  there  is  always  great  carelessness  with  regard  to  rub; 
bisli.  After  the  bugs  have  become  a  pest  the  only  effectua' 
remedy  is  wet  weather,  which  induces  disease  and  dissolution.  1^ 
can  be  held  in  check  by  clean  farming,  burniDg  rubbish  in  l;'^^^ 
fall,  winter,  or  early  spring,  protection  of  birds, — especially  quails- 


109 

—deep  plowing  immediately  after  harvest,  rolling,  ditching,  fenc- 
ing, and  the  use  of  insecticides.  Ditches  into  which  water  can 
be  tnrned  form  complete  barriers  to  their  creeping  migrations, 
and  in  regions  that  depend  entirely  upon  irrigation  for  moisture, 
or  such  as  are  easily  flooded,  there  need  never  be  loss  from  this 
iusect  Favorite  food  plants  are  mentioned,  wild  buckwheat  being 
quoted  as  a  delicacy.  Weedy  or  grassy  fields  of  small  grain  or 
com  are  sometimes  relatively  little  damaged. 

PiiAiBiE  Farmbb,  May  12,  1888. 

Pope  Co.,  111.,  April  21.     Chinch   bugs   and  cutworms   very  nu- 
merous. 

Farmeiis'  Review.    Crop  Reports  and  F.  R.  Club  Record. 

May  23,   1888.     Bond,   Edwards,    Jackson,   Jasper,  and  Saline 
t\j8.    General   mention   of   chinch-bug  injury  except  from  Saline 
county,  where  wheat  is  said   to  be  poor  on  account  of  drouth  and 
chinch  bugs.     May  30,  1888.     Clark  Co.    Winter  wheat  killed  by 
chinch  bugs.     Coles  Co,     Small  grain  will  be  killed  if  the  year  is 
dry.     Crawford,  Wabash,  and  Wayne  Co's.     Chinch   bugs  doing 
enormous   damage.     June   6,   1888.      Christian   Co.     Small  grain 
injured.       Wabash    Co.      Wheat    and     some    meadows    damaged. 
Washington  Co.     Some   chinch  bugs.     Wayne  Co.     Winter  wheat 
destroyed.     June   13,  1888.     Edgar,    Effingham,    Hamilton,    Ran- 
fhlph,  and  Shelby  Co's.    More  or  less  damage  from  chinch  bugs. 
June  20,  1888.     Clark,  Edwards,  and  Jasper  Co's.     More  or  less 
<lamage    done  by  chinch  bugs,  or  expected     Jeffersmi  Co.     Small 
PTain  is  being  destroyed.      Richland  Co.     Winter  wheat  eaten  up. 
June   27,    1888.      Cumberland,   Henry,   Laivrence,   and  Macotipin 
Cos.    Chinch  bugs  reported  as  more  or  less  injurious.    Clinton  Co. 
Small    OTain    injured.      Franklin     Co.      Wheat    and    oats    badly 
(iamaged.     July   4,   1888.     Coles,    Crawford,  Shelby,   Wabash,  and 
Williamson  Co's.    Small   grain   more   or  less   injured.     DuPage, 
and   Madison    Co's,      Chinch     bugs     present.      Washington    Co, 
Wheat   injured.      July   11,     1888.       Calhonn,    Edgar,     Gallatin, 
Knox,    Pope,    and  Shelby    Co's.      Grain    injured     more    or    less, 
Hamilton  Co.     Wheat  almost  destroyed.     Livingston  Co.      Chinch 
hugs  killed   by  heavy  rain.     Richland  Co.     Wheat  and  corn  badly 
injured.      July  18,  1888.      Clark   and  Edwards  Co's.      Grain   in- 
jured  by   chinch  bugs.      Jackson  Co.      Some  damage.      Jefferson 
<'o.    Wheat,    oats,   and    timothy   injured.     July    25,   1888,  p.    467. 
Fntuklin  Co.     Oats  good,  but   damaged  by  bugs.     Aug.  15,  1888, 
p.  515.     Edwards  Co.     Chinch  bugs  killing  corn.     Aug.  22,  1888, 
p.  531.     Carroll  Co.     Spring  wheat  damaged.     Massac  Co.     Corn 
hurt  by  bugs  and  drouth. 

Iowa. — June  20,  188S.  Boone  Co.  Spring  wheat  injured.  Iowa 
<'o.  Small  grain  injured.  July  4,  1888..  Warren  Co.  Wheat 
uearly  all  ruined  by  chinch  bugs  last  year.  July  18,  1888,  pp.  451, 
-158.  Benton,  Iowa,  and  Keokuk  Co's.  Grain  injured  by  chinch 
hugs.    Howard  Co.    Barley  damaged.     Aug.  1,  1888,  v.  19,  p.  488. 
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Winneshiek  Co.  Spring  wheat  destroyed  by  buga.  Aug.  16,  ISSfe, 
p.  515.  Benton,  Keokuk,  Marion,  Muscatine,  and  Van  Buren 
Co's,  Spring  wheat  very  seriously  damaged.  Sept  5,  1888,  p.  563. 
Chickasaw   Co.     Spring  wheat  nearly  ruined. 

Kansas. — July  4,  1888.  Franklin  Co.  Bugs  are  numerous  in 
corn  adjoining  wheat  July  18,  1888.  Leavenworth  Co.  ChincL 
bugs  very  bad.  Aug.  15,  1838,  p.  615.  Stafford  Co.  Oats  and 
corn  injured. 

Kentucky. — May  9,  1888.  Crittenden  Co.  Much  damage  from 
chinch  bugs. 

Minnesota. — July  4,  1888.  Wabasha  Co.  Many  chinch  bxifrs 
Winter  wheat  damaged.  July  18,  1888.  Fillmore  Co.  Chinch 
bugs  injuring  barley.  Hennepin  Co.  Grain  somewhat  damaged 
Aug.  1,  1888,  p.  488.  Mower  Co.  Bugs  have  eaten  spring  wheat. 
Aug.  8,  1888,  p.  499.  Dakota  Co.  Chinch  bugs  destroyed  spring 
wheat.  Aug.  15,  1888,  p.  515.  Fillmore,  Isanti,  and  Wabash<i 
Co's.     Spring  wheat  more  or  less  injured. 

Missouri. — July  18,  1888.  Texas  Co.  Wheat  nearly  destroyed. 
St.  Genevieve  Co.  Damage  by  chinch  bugs.  Aug.  1,  1888,  p.  '^^. 
Benton  Co.  Winter  wheat  killed  by  bugs.  St.  Charles  Co.  Com 
damaged  seriously. 

Nebraska.— Aug.  1,  1888,  v.  19,  p.  488.  Butler  Co.  Chinch 
bugs  ruined  spring  wheat  Aug.  22,  1888,  p.  531.  Butler  Co. 
Spring  wheat  ruined. 

Ohio. — July  18,  1888.  Meigs  Co.  Grain  injured.  Aug.  i5, 
1888,  p.  515.  Madison  Co.  First  appearance  of  chinch  bugs  m 
wheat  this  season. 

Wisconsin.— July  18,  1888.  Eau  Claire  and  Chippewa  Cos. 
Barley  destroyed.  Marquette  Co.  Grain  injured  a  little.  Aug.  L 
1888,  p.  488.  Clark  and  Ontagamie  Co's.  Spring  wheat  injure^L 
Aug.  15,  1888,  p.  515.     Calumet   Co.     Wheat  and  barley  damaged 

Monthly  Weather  Review  of  the  Illinois  State  Weathee 
Service  for  May,  1888.  Weather  Crop-Bulletin,  May  12, 
p.  9.     Season  and  Condition  of  Crop[s]. 

The  most  discouraging  feature  of  the  season  is  the  presence  of 
chinch  bugs,  army  worms,  and  other  insects  in  unusual  numbers 
in  many  of  the  central  and  southern  counties. 

Farmers*  Eeview,  May  30,  1888.  [Burning  corn  stalks  to  get 
rid  of  the  chinch  bug.] 

Editor  notes  a  case  of  "disagreement  of  doctors."  Becent  arti- 
cles lay  great  stress  on  burning  all  litter  upon  the  farm,  but  Sec- 
retary Graham,  of  the  Agricultural  College,  at  Manhattan,  Kan- 
sas, in  "The  Industrialist,"  gives  it  as  his  opinion  that  the  burn- 
ing of  corn  stalks  and  weeds  to  kill  chinch  bugs  is  a  waste  of 
time,  as  they  do  not  hide  in  them,  but  very  close  to  the  roots  of  the 
grass.     Burning  the  grass  does  not  reach  many  of  them. 
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SXATISTICiiL   RePOBT  ILLINOIS   StATE   BoARD  OF  AGRICULTURE   FOR 

June  I,  1888.    Circular  No.  140,  pp.  4,  12-30. 

Much  damage  to  winter  wheat  by  chinch  bug  is  reported  for 
the  southern  and  central  portions  of  the  State. 

Correspondents'  Remarks. — Bond,  Clay,  Clinion,  Marion,  MouU 
trie.  Pope,  Richland,  and  Shelby  Go's.  Chinch  bugs  doing  seri- 
ous damage  to  wheat;  also  to  com  in  Moultrie  county  and  to  oats 
in  Shelby. 

Pbaibie  Farmer,  June  2,  1888.  Salt  for  Chinch  Bugs. 

A  correspondent  writing  from  La  Crosse,  Wis.,  says  he  has  used 
common  barrel  salt  on  com  and  Hungarian  grass  with  perfect 
success.  Ho  used  about  two  bushels  per  acre  when  the  bugs  first 
appeared  on  the  crops,  sowing  it  broadcast  on  the  grass  and 
throwing  a  teaspoonful  on  each  hill  of  com. 

Indiana   Farmer,   June   2,  1888,   v.  23,  p.   9.    Valuable  Observa- 
tions of  an  Old  Farmer. 

"The  chinch  bug  has  quit  breeding  in  the  wheat  since  I  began 
sowing  salt  on  the  fields  in  April." 

Hallowell,  J.  K.  -  A  Plan  for  Fighting  Chinch  Bugs.  (Farm- 
ers' Review,  June  27,  1888.) 

Take  two  logs  six  inchesr  iu  diameter  by  four  feet  in  length 
and  place  parallel,  fastening  them  together  with  2x6  cross  pieces. 
With  a  one-horse  plow  run  a  furrow  around  fiSld;  then  place  one 
runner  of  this  drag  in  furrow,  hitch  to,  and,  standing  on  same, 
drive  to  end  of  furrow.  Plow  another  furrow  where  the  other 
runner  of  drag  leaves  mark.  Now  run  back  and  forth  with  drag 
until  the  earth  is  well  pulverized.  If  properly  done  at  right  time 
of  day,  and  before  the  bugs  gain  wings,  you  will  destroy  them  by  the 
millions,  the  second  furrow  catching  any  that  may  cross  the  first. 

Monthly  Weather  Beview  of  the  Illinois  State  Weather 
Service  for  June,  1888.  Weekly  Weather  Crop-Bulletins, 
Crop  Prospects,  pp.  8-11. 

June  9.  Bain  has  lessened  the  danger  to  wheat  and  corn  from 
chinch  bugs,  in  the  southern  counties,  but  corn  is  seriously  dam- 
aged June  16.  Prospects  for  grain  and  grass  in  southern  divi- 
won  of  State  greatly  reduced  by  drouth,  army  worm,  cutworms, 
and  chinch  bugs.  June  23.  Rains  have  largely  reduced  the  num- 
ber of  chinch  bugs.  June  30.  Wheat  harvested  in  southern 
counties  generally  inferior,  owing  to  unfavorable  season  and  in- 
jury by  chinch  bug. 

Statistical  Report  Illinois  State  Board  of  Agriculture  for 
July  1,  1888.     Circular  No.  141,  pp.  11-20. 

Correspondents'  Remarks. — Alexander,  Clinton,  Hardin,  MouU 
trie,  Saline,  and  St.  Clair  Co's.  Chinch  bugs  going  from  wheat 
to  com.     Bond,  Clay,  Franklin,  Gallatin,  Johnson,  Mason    Mas- 
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^ac,  Wayne  J  White  ^  and  Williamson  Co's.  Chinch  bugs  in  com. 
Effingham,  Fayette,  and  Jasper  Co's,  Some  complaint  of  chinch 
bugs,  but  recent  rains  have  checked  ravages.  Hamilton,  Lave- 
rence,  and  Marion  Co's,  Chinch  bugs  in  wheat  and  com;  not 
much  damage.  Pope  Co.  Some  complaint  of  chinch  bugs.  SheJby 
Co,  Corn  adjacent  to  wheat  and  rye  injured.  Wabash  Co. 
Chinch  bugs  are  worse  than  ever  known  before. 

Statistical  Report  Illinois  State  Board  op  Agricultube, 
July  1,  1888,  Circular  141,  p.  21.     Chinch  Bugs. 

At  a  mass  meeting  of  the  farmers  of  Crawford  county,  called  to 
consider  methods  of  protecting  their  crops  against  the  chinch  bag, 
after  an  address  by  Prof.  Forbes  on  **The  Relations  of  Wheat 
Culture  to  the  Chinch  Bug  in  Illinois,"  the  following  resolutions 
were  adopted: 

^^ Resolved^  That  we.  the  farmers  of  Crawford  Goanty,  In  mass  meettnn;  aMembled.  do  hereby 
promise  and  agrree  with  each  other  that  we  will  not  raise  a««  crops  on  onr  lands  in  this  county  any 
wheat,  barley,  or  rye  for  the  next  three  year^;  and  that  we  will  ase  onr  iaflaence  In  oar  Belabor 
hoods,  In  every  way  practicable,  to  prevent  the  ralblng  of  these  crops  by  others. 

''^««o/7'«€/,  That  we  will  nse  every  reasonable  and  safe  opportunity  to  burn  over,  in  fall  or 
flprinR.  all  headlands,  thickets,  and  woodlands,  and  to  destroy  all  waste  and  rubbish  which  ea& 
afford  a  winter  harborage  to  the  chinch  bug. 

^*ReJiOlre(ly  That  we  Intend  to  practice  and  earnestly  recommend  the  heavy  fertilization  of  all 
ground  devoted  to  crops  especially  liable  to  Injnry  by  the  chinch  bag. 

^^ Resolved,  That  since  it  has  now  been  proven  that  under  existing  conditions  all  the caltivated 
grasses  may  be  badly  damaged  by  the  chinch  bug  in  spring  and  early  summer,  while  clover  ben* 
tirely  ft'ee  from  liability  to  such  ii^urj,  we  urgently  advise  the  sowing  of  clover  for  forage  isstsad 
of  the  grasses. 

^^RfHolred,  That  we  advise  that  especial  attention  be  paid  during  the  coming  season  to  sacb 
crops  as  the  chinch  bug  does  not  attack. 

^^Rfftofrfd^  That  we  suggest,  as  a  most  promising  and  important  experiment,  the  towing  of 
plots  of  wheat  or  rye  to  be  plowed  up  and  killed  late  in  May  or  early  In  June,  and  to  be  followvd 
with  millet  or  Hungarian— this  to  be  plowed  up  in  turn  wben  well  stocked  with  the  eggs  and  yoaag 
of  the  second  brood  of  the  chinch  bug. 

^'Measures  were  also  taken  to  hold  similar  meetings  in  the  dif- 
ferent towns  and  districts  of  the  county,  with  a  view  to  making 
the  action  general." 

Farmers*  Review,  July  11,  1888. 

From  Richland  county.  111.,  a  correspondent  writes  that  the 
chinch  bugs  were  at  work  during  the  dry  cold  weather  from  the 
first  of  March  to  the  middle  of  May.  Still  at  work  in  oats  and 
corn,  though  recent  rains  have  checked  them. 

Monthly  Weather  Review  of  the  Illinois  State  Weatheb 
Service  for  July,  1888.  Weekly  Weather  Orop-Bulletins, 
pp.  9-12.     Crop  Prospects. 

July  7.  Chinch  bugs  are  still  operating  on  the  wheat.  Jply  U 
Complaints  of  damage  to  com  from  chinch  bugs  are  mainly  from 
southern  counties.  July  28.  The  complaints  of  injury  to  crops 
from  chinch  bugs  and  other  insects  have  not  for  many 
years  been  so  numerous  or  generally  distributed  as  during  present 
season.  In  many  of  the  southern  counties  farmers  are  holding 
mass  meetings  to  determine  the  most  practical  methods  of  destroy- 
ing the  chinch  bug. 


113 

Forbes,  S.  A. — The  Chinch  Bug.  (Kobinson  [111.]  Arg\is,  July 
18,  1888;  Indiana  Fanner,  Aug.  4,  1888,  p.  9.) 

Reporter's  abstract  of  paper  entitled  "The  Relations  of  Wheat 
Culture  to  the  Chinch  Bug  in  Illinois,"  delivered  at  the  mass 
lueeting  of  the  farmers  of  Crawford  county,  noted  above. 

Pkairie  Farmer,  July  21,  1888.     Harvest  Noteg. 

From  Butler  Co.,  Kansas:  "No  chinch  bugs  to  do  much  dam- 
age except  where  the.  rye  fields  are  cut." 

Mahtn,  S.  T. — Voracious  Missouri  Bugs.  (Prairie  Farmer,  July 
21,  1888,   V.  60,  p.  469.) 

Writing  from  Pettis  county,  says  that  the  use  of  salt  on  millet, 
ooni,  and  sorghum,  and  the  sowing  of  timothy  with  wheat,  as 
measures  against  the  chinch  bug,  have  failed  this  year  in  his 
county.  The  bugs  like  timothy  about  as  well  as  wheat,  and  do 
Dot  object  to  having  their  food  salted.  Much  wheat  plowed  up 
and  planted  to  com,  but  the  com  was  taken  likewise;  in  some 
cases  a  second  planting. 

Prairie  Farmer,  July  28,  1888,  v.  60,  p.  479. 

'*Chincli  bugs  are  reported  in  immense  numbers  in  the  Miami 
Valley,  Ohio.  Recent  rains  checked  their  ravages,  but  the  pest 
is  now  in  oats  and  com.  *  *  *  Have  been  no  chinch  bugs  in 
this  vicinity  since  1881." 

Prairie  Farmer,  July  28,  1888,  v.  60,  p.  487.  Chinch  Bugs  in 
Southern  Illinois. 

Notice  of  the  mass  meeting  in  Crawford  Co.,  111.,  referred  to 
on  previous  page,  with  reprint  of  resolutions  passed.  Madison 
county  fanners,  at  a  i^cent  meeting,  pledged  themselves  not  to 
sow  wheat  or  rye,  for  two  years,  and  to  use  every  available 
means  to  destroy  the  chinch  bug. 

Weed,  Clarence  M. — The  Chinch  Bug  in  Ohio:  Midsummer 
Bemedies.  (Ohio  Agric.  Experiment  Station,  Bull.  No.  4, 
2d  series,  July,  1888,  pp.  53,  55.  (Reprinted  in  part  in 
Prairie  Farmer,  July  28  and  Sept.  1,  1888.) 

The  chinch  bug  is  injuriously  abundant  in  certain  counties  of 
Ohio,  notably  Franklin.  As  remedial  measures  the  following  are 
recommended:  the  plowing  of  infested  fields  as  soon  as  wheat  is 
mi, — for  a  rod  or  two  along  the  borders  (harrowed  occasionally 
to  make  the  soil  friable)  if  the  field  cannot  be  wholly  plowed;  the 
burning  of  stubble  in  infested  fields  before  the  bugs  leave,  using 
sometimes  a  light  coating  of  straw  to  facilitate  the  operation; 
coal-tar  as  a  barrier  to  migration,  applied  frequently,  having 
lioles  for  traps  at  intervals  along  the  line;  kerosene  emulsion 
applied  when  bugs  have  reached  outer  rows  of  corn  (formula  be- 
ing given  for  preparation);  and  trapping  in  furrows. 


114 

Statistical  Kepobt  Illinois  State  Board  of  Agricultoe, 
Aug.  1,  1888.  Circular  No.  142,  pp.  15-27.  Correspondents" 
Bemarks. 

Alexander,  Bond,  Clark,  Jackson,  Jefferson,  Johnson,  Perra 
Pope,  Pulaski,  Washington,  Wayne,  and  Williamson  Co's.  Con- 
more  or  less  damaged.  Clinton,  Crawford,  DtiPage,  Fayette,  Galln- 
iin,  and  Hamilton  Co's.  Corn  adjacent  to  wheat  more  or  less  dam- 
aged. Edwards  Co,  Corn  injured  by  drouth  and  chinch  bugs.  Jas- 
per Co,  After  wheat  harvest,  attacked  oats,  doing  considerable  dam- 
age. Macoupin  Co,  Heavy  rains  have  destroyed  the  chinch  bii.^'s, 
which  have  been  working  on  corn  since  wheat  harvest  Madimi 
Co.  Winter  wheat  was  considerably  damaged.  Wabash  Co.  Cora 
on  high  land  injured. 

Farmers'  Beview,  Aug.  1,  1888,  v.  19,  p.  490.     Chinch  Bugs  there. 

A  farmer  in  Ohio  writes  that  finding  chinch  bugs  on  his  com 
about  the  first  of  July  he  applied  kerosene  emulsion  three  tiiue& 
and  escaped  injury  by  them.  Never  heard  of  them  there  before. 
Thinks  they  bred  in  wheat  adjoining  the  com. 

Prairie  Farmer,  Aug.  4,  1888,  v.  60,  p.  507.  Weather  and  Crop 
Notes. 

In  the  chinch-bug  region  of  Illinois  the  yield  of  wheat  per  acr^- 
is  as  unsatisfactory  as  its  low  grade.  Complaints  of  injury  from 
chinch  bugs  and  other  insects  more  nunaerous  and  general  than 
for  many  years. 

From  Edwards  Co.,  111.,  a  correspondent  writes  that  chiDcb 
bugs  have  ruined  a  great  deal  of  com,  and  that  meadows  are  gen- 
erally poor  on  tu*count  of  drouth  and  bugs  last  year. 

Gillette,  C.    R— A  New  Chinch-Bug  Enemy.     (Prairie  Farmer 
Aug.  11,  1888.) 
A  fungoid  disease  is  destroying  millions  of  chinch  bugs  od  tht 
grounds  of  the  Iowa  Agricultural  Experiment    Station. .  The  fun- 
gus belongs  to  the  genus  Entomophthora. 

Barnhill,  J.  B.— Chinch  Bugs  in  Vermont.     (Albion  [111.]  Jonnial. 
Aug.  23,  1888.     Eeprinted  from  Louisville  Ledger.) 
About    twenty   years   ago    these    bugs    began  to  infest  farms  H' 
this  region  and  ruined  a  number  of  crops.     Farmers  stopped  raid- 
ing wheat,  and  in  two  or  three  years  the  bugs  disappeared 

Patrick,  I.  A.— The  New  Enemy  of  the  Chinch  Bug.  {Vrhirv- 
Farmer,  Aug.  25,  1888,  v.  60,  p.  545.) 

Writing  from  lola.  Clay  Co.,  111.,  he  says  that  about  July  ^ 
or  10  he  observed  among  the  chinch  bugs  the  same  disease  re- 
cently reported  by  C.  P.  Gillette.  (See  under  Aug.  11.)  T'-^^ 
all  died,  depositing  no  eggs. 
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Weed,  Clarence  M.— The  Chinch-Bug  Scourge.     (Prairie  Farmer, 
Aug.  25,  188S,  V.  60,  p.  545.) 

General  article  urging  cooperation  by  farmers  for  the  destruc- 
tion of  the  chinch   bug. 

Fabmers'  Review,  Aug.  29,  1888,  v.  19,  p.  546. 

Editors  report  that  a  "second  crop"  of  chinch  bugs  has  appeared 
in  the  vicinity  of  Metropolis,  Massac  county,  111.,  and  corn  is 
being  injured  by  them.  It  is  recommended  that  after  corn  is 
gathered  cattle  be  at  once  turned  into  the  stalks,  and,  later,  that 
the  remnant  be  burned. 

Farmers*  Review,  Aug.  29,  1838,  v.  19,  p.  554. 

A  correspondent  from  Grant  Co.,  Kan.,  reports  corn  much 
damaged  by  drouth  and  chinch  bugs.  Recommends  that  no  wheat 
be  raised  for  a  few  years. 

Monthly  Weather  Review  of  the  Illinois  State  Weather 
SEBVfcE  FOB  Aug.,  1888.    Weekly  Weather  Crop-Bulletin,  p.  7. 

Aug.  4.  Com  has  been  seriously  damaged  in  some  sections  by 
the  chinch  bug. 

Gillette,  C.  P.— A  few  Important  Chinch-Bug  Remedies.  (Bull. 
Iowa  Agric.  Coll.  Experiment  Station,  No.  2,  p.  25.  Ex- 
tract® in  Prairie  Farmer,  Oct.  20,  1888.) 

Climatic  conditions  in  Iowa  this  year  have  been  unfavorable  to 
the  chinch  bugs,  and  they  have  not  occurred  in  injurious  num- 
bers except  over  limited  areas.  We  cannot,  however,  predict  the 
weather  with  any  certainty,  and  systematic  measures  against  the 
pest  should  be  taken.  Plowing  bugs  under  to  a  depth  of  at 
least  six  inches  is  an  effective  remedy,  and  may  be  resorted  to  in 
early  summer  wherever  bugs  are  first  found  injurious,  usually 
along  the  borders  of  fields  or  on  high  sandy  spots.  When  small 
grain  is  harvested,  stubble  should  be  carefully  examined,  and  if 
bugs  are  present  in  considerable  numbers  it  should  be  plowed  at 
once.  Instances  are  given  illustrating  the  effectiveness  of  this 
treatment.  If  in  spring  it  seems  likely  that  work  will  be  too 
pressing  to  admit  of  much  plowing  immediately  after  harvest,  fields 
of  grain  should  be  surrounded  with  strips  of  millet,  on  which  the 
bags  will  accumulate  when  migrating  from  the  grain,  a  furrow  or 
two  being  plowed  outside  the  strip  and  thrown  into  the  field  to 
keep  the  bugs  from  passing.  When  all  the  bugs  seem  to  have 
left  the  stubble  the  millet  may  be  cut,— saved  if  worth  it,— and 
the  strip  plowed,  dragged,  and  thoroughly  rolled  as  quickly  as 
possible.  Plowing  in  fall  is  effective  wherever  bugs  are  numer- 
ous; and  previous  scattering  of  straw,  cornstalks,  manure,  and  the 
like,  tends  to  secure  an  accumulation  of  the  insects.  In  order  to 
gain  the  most  from  plowing,  the  surface  of  the  soil  must  all  be 
tiirown  to  the  bottom  of  the  furrow,  which  can  be  done  most 
effectually  by  the  use  of  a  jointer  on  the  plow.  Burning  is 
sometimes    preferable    to    plowing,  if   it   can,  by    any   device,    be 
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thoroughly  done.  Grow  those  grains  and  grasses  that  will 
put  forth  the  greatest  expanse  of  leaf  surface,  as  this  will  lower 
the  temperature  of  the  ground  and  increase  the  moisture  about 
the  roots  of  the  plants,  thus  creating  conditions  unfavorable  to 
the  development  of  the  bugs.  Experiments  with  different  varieties 
of  millet  confirm  this  theory.  That  the  soil  may  be  in  a  condi- 
tion to  pjrow  vigorous  crops,  in  matiy  cases  there  must  be  more 
manuring  and  less  cropping.  Get  spring  crops  in  as  early  as 
possible,  that  the  ground  may  be  shaded  before  the  young  bugs 
hatch  out.  Neat  farming,  allowing  no  rubbish  to  accumulate, 
is  an  important  preventive  measure.  Kerosene  emulsion,  coal-tar, 
gas  lime,  etc.,  may  be  used  when  they  geem,  in  a  given  case, 
likely  to  be  of  benefit,  but  the  above-mentioned  measures  are  con- 
sidered the  most  practical  for  farmers  generally.  Unity  of  action, 
whatever  the  expedient,  is  essential    to  the  best  results. 

Prairie  Farmer,  Sept.  1,  1888,  v.    60,  p.    566.      War   on    Chinch 
Bugs.  • 

Farmers  are  becoming  aroused  to  the  necessity  of  concert  of 
action  in  combating  the  chinch  bug.  Wabash  county  has  organ- 
ized for  attack  within  the  last  week,  and  two  more  counties  are 
ready  for  this  measure.  In  Minnesota  efforts  are  being  made  in 
the  same  direction. 

Prairie  Farmer,  Sept.  8,  1888,  v.  60,  p.  583.    Weather  and  Crop 
Notes.    • 

Price  Co.,  Wis.  Barley  damaged  by  chinch  bugs.  Corn  adja- 
cent to  wheat  or  barley  injured.  Dwight  [Butler  Co.],  Neb. 
Spring  wheat  and  com  damaged  by  chinch  bugs. 

Forbes,    S.    A.— Salt   for    the    Chinch    Bug.      (Farmers'  Beview, 
Sept.  12,  1888,  v.  19,  p.  580.) 

Reply  to  question  and  a  newspaper  clipping  concerning  salt  for 
the  chinch  bug. 

*'I  have  not  personally  experimented  with  salt  for  the  chinch 
bug,  the  bulk  of  the  evidence  concerning  this  substance  being  so 
unfavorable  to  it  that  I  have  not  thought  it  worth  while." 


Prairie  Farmer,  Sept.  15,  1888,  v.  60,  p.  599.     Weather  and  Crop 
Notes. 

"The  Missouri  Board  of  Agriculture  in  a  recent  report  states 
that  'the  danger  from  chinch  bugs  has  mainly  passed  away,  with 
only  a  moderate  amount  of  injury.'  " 

Indiana  Farmer,  Sepi  22,  1888,  v.  23,  p.   29.    The   Chinch   Bug 
is  here. 

Chinch  bugs  by  the  thousand  on  our  late  sugar  cane. 


117 

FoBBES,  S.  A. — The  Chincli  Bug.  (An  address  delivered  before  a 
meeting  of  farmers  at  Belleville,  111.,  Sept.  11,  1888,  and  re- 
ported for  the  Belleville  Weekly  Advocate,  Sept.  28,  1888.  )* 

The  statistician  of  the  U.  S.  Department  of  Agriculture  esti- 
mates the  loss  in  this  State  last  year  due  to  the  chinch  bug  at 
about  $12,000,000,  a  sum  large  enough  to  furnish  bread  to  every 
man,  woman,  and  child  in  Illinois  for  an  entire  year.  Kecent 
eflForts  at  cooperation  among  farmers  an  encouraging  sign,  although 
*the  best  time  for  action  passed  four  years  ago,  when  it  became 
evident  that  a  chinch-bug  outbreak  was  impending;"  but  demon- 
strate now  that  you  can  and  will  control  this  pest  and  you  will 
add  at  least  twenty. per  cent,  to  the  value  of  every  farm  in  South- 
em  Illinois.  Points  in  life  history  are  given;  mode  of  hiber- 
nation, favorite  food  plants,  those  it  does  not  attack,  etc.  The 
empty  crusts  of  the  last  moult  are  often  mistaken  for  dead 
chinch  bugs.  The  old  hibernating  bugs  are  nearly  all  dead  by  the 
middle  of  June,  and  the  winged  form  of  the  new  generation  begins 
to  appear  about  July  1,  It  is  commonly  about  sixty  days  after 
the  laying  of  the  egg  before  the  winged  insect  appears,  but  as  the 
eggs  are  laid  at  intervals  during  three  or  four  weeks  the  bugs 
from  the  first  are  several  weeks  old  when  the  latest  laid  eggs  are 
hatching.  The  spring  generation  makes  its  way,  chiefly  on  foot, 
from  ripening  wheat  to  oats  or  corn,  the  last  of  the  brood  getting 
wings  in  August.  The  eggs  for  the  second  generation  are  laid 
behind  the  sheaths  of  the  leaves  at  the  base  of  the  corn  stalk  or 
in  the  ground  about  the  roots.  Three  broods  are  said  to  occur 
in  the  latitude  of  North  Carolina,  and  a  few  possible  examples 
of  a  third  brood  have  been  noticed  in  Southern  Illinois,  but, 
practically,  the  insect  is  two-brooded  in  this  State.  The  varying 
numbers  of  the  chinch  bug  are  chiefly  due  to  climatic  differences. 
Their  bird  and  insect  enemies  are  insignificant,  but  they  are  sub- 
ject to  two  fatal  contagious  diseases,  one  of  them  now  apparent 
in  Clinton  and  adjacent  counties.  "Their  enormous  numbers  under 
favorable  conditions  are  accounted  for  by  their  high  rate  of  mul- 
tiphcation,  a  single  female  having  the  capacity  to  give  origin  dur- 
ing a  single  season,  if  all  things  are  favorable,  to  about  90,000 
progeny.  Two  hundred  hibernating  bugs  may  therefore  produce 
18,000,000  during  the  succeeding  summer, — enough,  if  placed  end 
to  end,  to  make  a  file  f  twenty- Jeight  miles  in  length."  The  proper 
economic  procedure  is  first  pointedly  intimated  by  an  account  of  the 
measures  to  be  employed  if  one  would  raise  chinch  bugs  successfully 
and  keep  them  up  to  the  highest  level  of  multiplication;  and  the 
subject  is  then  dealt  with  directly  by  giving  a  practical  account 
of  remedial  and  preventive  measures.  The  hibernating  season,  the 
time  of  attack  on  wheat  in  spring,  and  that  of  midsummer  migra- 
tion from  breeding  ground,  said  to  be  critical  periods  in  life  his- 
tonr  of  insect.  Fire  is  the  means  of  attack  in  the  first  instance, 
and  late  in  fall  or  early  in  spring  the  torch    should  be  carried  to 

•ThiH  address  was  also  made  at  Robinson,  Crawford  Co.,  at  Louisville,  Clay  Co.,  and  atMt. 
Carmel,  Wabash  Co. 
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headlands,  thickets,  borders  of  woods,  etc.  Wire  fences  or  a 
stock  law  making  fences  generally  needless  would  facilitate  this 
measure.  With  regard  to  the  second  period  we  can  only  prepare 
for  the  attack.  **We  may  refrain,  as  far  as  possible,  from  raising 
the  favorite  crops  of  the  chinch  bug — especially  wheat,  barley, 
and  rye — with  the  double  advantage  of  thus  subjecting  ourselves 
to  little  or  no  immediate  injury,  and  of  reducing  the  numbers 
of  the  bugs  that  infest  one's  premises  later."  In  regard 
to  wheat,  however,  the  weight  of  much  carefully  accumulated 
evidence  goes  to  show  that  while  this  is  an  indispensable  pre- 
ventive measure,  it  will  not,  when  bugs  are  present  in  large 
numbers,  greatly  reduce  them,  since,  not  finding  wheat  or  rye, 
they  will  breed  elsewhere.  In  Southern  Illinois,  under  existing 
circumstances,  this  expedient  must  not  be  relied  on  to  the  exclusion 
of  more  active  measures.  (3)  Raise  clover  generally  as  forage 
plant  when  chinch-bug  injury  is  imminent,  as  we  have  learned 
here  that  the  grasses  cannot  then  be  relied  upon  for  either  meadow 
or  pasture.  (3)  Use  every  means  to  increase  and  maintain  the 
fertility  of  the  soil,  especially  relying  on  the  direct  application  of 
fertilizers  to  crops  attacked  or  liable  to  injury.  By  this  means 
have  raised  first-class  crops  of  wheat,  though  ground  was  "enor- 
mously infested"  by  chinch  bugs  in  the  beginning  of  the  seasou. 
(4)  Clover  or  fiax  may  be  sown  on  wheat  in  spring.  (5)  Sow 
wheat  early  as  a  measure  against  chinch- bug  injury — though  this  will 
of  course  increase  the  liability  to  damage  by  the  Hessian  fly. 
(6)  Sowing  favorite  food  plants  as  lures  or  decoys  is  advised  as  an 
experiment.  As  bugs  fly  abroad  in  spring  they  will  be  almost 
certainly  attracted  to  such  growth  for  the  deposition  of  their  eggs, 
and  may  be  destroyed  there,  with  the  young,  by  deep  plowing  and 
rolling,  late  in  May  or  early  in  June.  Later  in  the  season  the  same 
ground  might  be  sowed  to  millet  or  Hungarian,  and  the  second 
generation  be  destroyed  similarly  to  the  first.  Next,  as  to  meas- 
ures suited  to  the  third  critical  period,— the  time  of  the  midsum- 
mer migration.  (1)  The  bugs  may  be  almost  certainly  detained 
where  they  originated,  or  killed  as  they  attempt  to  escape,  by  a 
narrow  belt  of  coal-tar,  mixed  with  ten  per  cent,  of  oil  or  grease, 
])Oured  into  a  furrow  extending  around  the  field  and  cleared  of 
loose  earth,  or  placed  on  a  continuous  belt  of  boards.  This  mixture 
will  need  to  be  renewed  once  in  three  or  four  days,  and  for  five 
applications  along  a  line  of  forty  rods  will  cost  between  $1.50  and 
•S^i.OO.  The  bugs  which  accumulate  along  the  belt  may  \ye  destroyed 
by  hot  water,  kerosene,  or  some  mechanical  method.  Fields  of 
corn  may  be  protected  against  the  first  and  worst  invasion  by  such 
a  barrier  on  the  side  next  grain  fields.  (2)  Such  as  enter  the 
corn  notwithstanding,  mav  be  killed  there  with  kerosene  emulsion. 
According  to  some  experiments  made  in  Iowa  the  cost  of  appli- 
cation is  about  seventy  cents  per  acre.  (3)  The  fertilization  of 
corn  in  the  hill  has  proven  a  considerable  defence.  (4)  Early 
ripening  varieties  are  of  advantage,  as  they  mature  in  advance  of 
injury  by  the  second  generation  of  bugs.  "Other  measures  are 
a    separation    of    crops    liable    to  attack,  plowing    under    infesttnl 
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crops,— to  be  left  until  after  rains  and  then  planted  to  some 
late  crop, — plowing  or  burning  stubble  immediately  after  harvest, 
etc."  We  must  rely  on  no  single  measure,  but  ''fight  all  along  the 
line."  Begards  as  especially  valuable  in  the  presence  of  an  out- 
break, burning  in  fall  and  spring,  the  intelligent  use  of  fer- 
tilizers, limiting  the  acreage  of  crops  especially  liable  to  injury, 
the  use  of  lures,  fencing  with  coal-tar  mixture,  and  the  use  of 
the  kerosene  emulsion  on  corn  when  it  is  invaded  from   the  edge. 

Shelton,  E.  M. — Experiments  with  Wheat.     (Experiment  Station, 
Kansas  State  Agric.  Coll.,  Bull.   No.  4,  Sept.  1888,  p.  43.) 

Infested  wheat  plots  plowed  nnder  to  the  depth  of  eight  inches 
May  9  and  10  emd  shortltj  afterwards  harrowed  and  repeatedly 
rolled.  Notwithstanding  this  thorough  treatment  "an  enormous 
brood  of  young  bugs  hatched,  a  large  proportion,  apparently,  reach- 
ing the  surface  and  passing  directly  to  the  adjacent  crops,  which 
received  great  damage  from  them."  This  brood  did  the  only 
iioticeable  damage  that  occurred  on  the  College*  farm  by  chinch 
migs,  though  they  were  numerous  and  voracious. 

Forbes,  S.  A. — Note    on   Chinch-Bug   Diseases.     (Psyche,    Sept- 
Oct.,  1888,  v.  5,  p.  110.) 

The  two  diseases  that  were  apparently  efficient  in  suppressing 
the  chinch-bug  outbreak  of  1882  (described  in  Kept.  State  Ent.  111. 
1B82)  have  not  since,  until  this  season,  been  distinctly  recognized. 
Now,  however,  chinch  bugs  in  Southern  Illinois  are  being  rapidly 
^If^stroyed  by  them  and  by  a  third  disease  not  hitherto  recognized, 
cine  to  a  Botrytis.  One  of  the  first-mentioned  diseases  is  caused 
hy  an  Entomophthora,  the  other  is  due  to  a  microbe  ( Micrococcus 
mspc/or /n«,  Burrill )  principally  developed  in  the  alimentary  canal, 
and  is  freely  cultivable  by  the  processes  usual  in  bacterial  in- 
vestigation. Both  the  Botrytis  and  the  Entomophthora  finally 
imbed  the  insect  in  a  white  fungus.  The  former  has  been  much 
the  more  abundant  and  destructive  in  Illinois,  though  apparently 
Ifss  so  at  present  than  the  bacterial  form.  It  seems  likely  that 
these  diseases  will  soon  suppress  an  outbreak  which,  in  view  of 
its  continuity  and  destructiveness,  probably  has  no  parallel  in 
the  history  of  this  insect. 

Farmers'  Keview,  Oct.  3,  1888,  v.  19,  p.  628.     Sure  Remedy  for 
the  Chinch  Bug.     (Quoted  from  Colman's  Rural  World.) 

When  you  sow  wheat  in  the  fall,  leave  a  strip  fifteen  or 
twenty  feet  all  around  the  field,  sowing  it  with  millet  the  follow- 
ing spring.  At  harvest  the  bugs  will  settle  in  the  millet;  then 
^arly.in  the  morning,  while  the  dew  is  on,  plow  them  under  and 
Jrag  and  roll  the  ground  thoroughly.  The  following  method  for  corn 
is  equally  effective.  With  an  iron  rod  and  cotton  cloth  make  a  swab 
aiid  saturate  with  coal  oil;  then  set  it  on  fire,  and  walking  between 
the  rows  dash  the  flames  alternately  on  each  side  about  the  stalks, 
pear  the  ground,  while  the  dew  is  on.  "If  there  is  wind,  go  against 
^t  90  that  the  heat  may  not  precede  the  flame  and  scare  the  bugs 
*''U  of  its  reach;  if  it  is  calm,  walk'  rapidly  so  that  the  heat    will 


120 

not  get  ahead  of  you."  If  the  corn  is  waist  high  you  can  ga 
over  it  several  times  without  injury  to  the  corn,  and  it  will  de- 
stroy  all  the  bugs. 

Marten,  John. — Chinch-Bug  Parasites.  (Prairie  Farmer,  Oct.  ti, 
1888,  V.  60,  p.  660.) 

Four  species  of  lady  bugs,  the  larva  of  a  lace-wing  fly,  the 
many-banded  robber,  and  a  small  gray  spider  are  mentioned. 

S.  A.  FoKBES. — Chinch  Bugs.  [Abstract  of  communication  to  Sec- 
retary Mills,  of  the  State  Department  of  Agriculture.]  (Prai- 
rie Farmer  Oct.  6,  1888,  v.  60,  p.  650;  Farmers'  Renew,  Oct 
10,  1888,  V.  19,  p.  642.) 

States  that  chinch  bugs  are  being  rapidly  carried  away  in 
every  place  lately  visited  in  Southern  Illinois,  by  one  or  two 
diseases,  the  same  as  those  which  heralded  the  disappearance  of 
the  chinch  bug  in  Central  Illinois  in  18^'2.  One  imbeds  the  body 
of  the  dead  insect  in  a  white  fungus,  the  number  of  these 
"moldy"  chinch  bugs  being  so  great  in  some  fields  that  the  ground 
is  whitened  as  if  by  a  flurry  of  snow.  The  other  disease,  recog- 
nizable only  by  experts,  but  more  general  and  destructive,  is  a 
true  germ  disease,  characterized  by  bacteria  in  alimentary  canal. 
and  has  produced  a  very  great  diminution  in  numbers  of  chiceh 
bugs  where  it  prevails. 

Prairie  Farmer,  Oct.  13,  1888,  v.  60,  p.  666.  The  Chinch-Bug 
Parasite. 

^  Mr.  William  Kiehl,  Washington  Co.,  Mo.,  writes:  "Chinch  bugs 
have  suffered  here  from  the  fungus  disease  you  speak  of.  I  would 
judge  they  are  badly  used  up." 

Farmers'  Eeview,  Oct.  17,  1888,  v.  19,  p.  658.     The  1888  Wheat 
Crop. 
Wheat  was  damaged  by  chinch  bugs  in   Indiana,  Illinois,  Iowa, 
Minnesota,  Missouri,  and  Wisconsin, 

Forbes,  S.  A.— Chinch-Bug  Diseases.  (Farmers'  Keview,  Oct. 
31,  1888,  V.  19,  p.  692.) 

Reply  to  a  letter  of  inquiry  from  ediior.  In  addition  to  infor- 
mation given  in  the  article  in  Psyche  on  the  same  subject  (see 
previous  entry)  the  Botrytis  and  Entomophthora  diseases  are  said 
to  propagate  by  means  of  minute  dust-like  spores  (growing  on  the 
bodies  of  the  dead  insects)  which  are  communicated  to  healthy  bngs 
through  their  air  tubes  or  by  falling  on  their  bodies.  Nothing 
very  positive  can  be  said  as  to  the  usefulness  of  these  diseases, 
but  in  1865,  in  Northern  Illinois,  a  chinch-bug  army  disappeared 
with  a  disorder  that  may  have  been  identical  with  one  of  the  fungus 
diseases  lately  observed;  and  in  1882  the  bacterial  affection  noticeil 
this  year  prevailed  generally  in  the  vicinity  of  Bloomington  and 
Champaign  (111.),  the  chinch  bugs  the  following  year  being  re 
duced  to  insignificance  in  those  regions.  No  traces  of  disease? 
were  found  in  the  extreme    southern    part    of  the    State,  and  ni^ 
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reports  of  their  appearance  have  come  from  Northern  Illinois, 
Entomological  observers  report  the  diseases  in  Minnesota,  Iowa, 
and  Ohio. 

LuGGEB,  Otto. — Fungi  which  Kill  Insects.  (Univ.  of  Minn., 
CoU.  of  Agriculture,  Bull.  No.  4,  p.  37.  Abstracts  in  Farm- 
ers' Review,  Nov.  14,  1888,  p.  721;  in  Prairie  Farmer, 
Dec.  1,  1888.  p.  778,  and  in  Indiana  Farmer,  Nov.  17,  1888, 
p.  7.) 

Chinch  bugs  have  done  immense  damage  in  Minnesota  to  the 
various  cereals  during  the  last  three  years,  chiefly  in  the  more 
southern  counties.  Owing  to  the  dry  warm  summers  of  '85,  '86, 
and  '87  they  have  increased  steadily,  extending  westward  ,  and 
northward.  In  the  spring  of  1888,  many  bugs  were  killed 
in  their  winter  quarters  by  cold  and  wet  weather,  but 
large  numbers  wintered  on  the  slopes  of  the  hills  and  formed 
centers  of  distribution.  The  weather  being  generally  favorable, 
the  first  brood  of  bugs  became  quite  numerous  and  destructive 
on  the  Experiment  Station  farm,  and  the  second  threatened  dis- 
aster. Oats,  rye,  wheat,  and  some  of  our  grass,  were  utterly  de- 
stroyed. To  protect  the  com  all  the  infested  fields  were  sur- 
rounded by  a  six-inch  board  fence  fitting  snugly  to  the  ground, 
the  upper  edge  being  painted  from  time  to  time  with  tar,  which 
prevented  the  insects  from  crossing.  The  famishing  armies  were 
trapped  in  holes  drilled  in  the  ground  close  to  the  fence.  As 
one  hole  was  filled  it  was  closed  and  another  opened.  These 
holes,  being  quite  deep,  were  wet,  and  the  chinch  bugs  within 
soon  became  the  victims  of  a  fungus  disease  which  spread  rap- 
idly to  the  fields  and  destroyed  thousands,  all  showing  the  char- 
acteristic white  mycelial  threads  and  spores  of  the  disease.  The 
fundus  seems  a  true  species  of  Entomophthora.  The  disease  was  soon 
checked  by  warm  dry  weather,  but  by  artificially  producing  favorable 
conditions  it  was  protracted  for  a  time  on  a  limited  scale.  Specimens 
of  the  diseased  bugs  were  placed  in  tight-fitting  tin  boxes  and 
mailed  to  eighteen  places  in  Southern  Minnesota  and  the  contents 
thrown  into  infested  fields,  apparently  with  goo<l  results,  but  it  is 
not  certain  that  the  disease  may  not  have  occurred  spontaneously. 
However  this  may  be,  the  disease  has  done  its  work,  and  it  is 
not  likely  that  the  chinch  bug  will  soon  be  a  menace  to  our  farm- 
ers. 

Mabten,  John.— Early  History  of  the  Chinch  Bug  in  Illinois, 
(Prairie  Farmer,  Dec.  15,  1888,  v.  60,  p.  818.) 

First  published  notice  of  chinch  bag  in  Illinois  in  Prairie  Farm- 
er of  1845,  which  says  it  was  in  Tazewell,  Will,  and  other 
counties  in  1840.  W.  T.  Shelby,  Esq.,  of  Olney,  has  lately  in- 
formed our  State  Entomologist  that  it  was  in  Edwards  county  in 
1828. 
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CoMBTOCK,  J.  H.— [The  Chinch  Bug.]     (Introduction  to  Entomol- 
ogy, p.  210,  fig.) 

Short  description  of  the  adult  with  summary  of  life  history  and 
habits.  Satisfactory  means  of  preventing  ravages  yet  to  be  dis- 
covered.    A  few  of  the  common  remedial  measures  mentioned. 

Forbes,  S.  A. — Relation  of  Wheat  Culture    to    the    Chinch   Bug. 
(Proc.  9th  Annual  Meeting  of   the  Society  for  the   Promo- 
tion of  Agricultural  Science,  1888,  pp.  27-33.) 
Elaborate  discussion  of   the  effect   of    an  increasing  acreage  of 
wheat   on   chinch-bug    increase.      Data    derived    from    reports  of 
township    assessors   for    1886-87,    and   from    replies    by    assessors 
to  circular    of  inquiry.      Separate    tabulation    and    discussion  for 
Southern,    Western,  Central,  Eastern,  and    Northern    Illinois,  and 
for  the  whole  State.      General  conclusion:  the    chinch-bug    injury 
increases,  broadly  speaking,  with  increase    of    wheat    area.    Pinal 
conclusions    postponed    until     data    have     been    more   thoroughly 
studied. 
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LETTER  OF  TRANSMITTAL. 


Office  of  State  Entomologist, 
Champaign,  III.,  Dec.  20,  1890. 

To  his  Excellency,   Joseph  W.    Fifer,  Governor  of  the  State 
of  Illinois. 

Sir:  I  have  the  honor  to  transmit  herewith  ray  sixth  report 
as  State  Entomologist  of  Illinois, — the  seventeenth  of  the 
series  from  the  oflSee,— presenting  such  part  of  the  results  of 
our  work  during  the  years  1889  and  1890  as  are  now  in  con- 
dition for  final  report. 

Respectfully  submitted, 
^  S.  A.  Forbes,  State  Entomologist. 


GENERAL  RECORD  FOR  1889  AND  1890. 

The  most  noteworthv  events  of  the  entomological  record  for 
the  years  1889  and  lo90  are  the  almost  complete  disappear- 
ance of  the  worst  outbreak  of  the  chinch  bug  in  our  history,  the 
rapid,  enormous,  and  very  destructive  development  of  the  grain 
LorsE, — an  insect  hitherto  scarcely  known  to  our  agricultural 
population,— and  the  discovery  in  Illinois  of  a  European  fruit 
pest,  the  FRUIT  bark  beetle,  which  has  already  done  considera- 
able  injury  to  stone  fruits  here,  and  will  probably  do  much  more 


Rummer  of  1890  has  been  very  dry,  however,  and  this  fall  there 
has  a^ain  been  seen  in  some  parts  of  Clinton,  Washinerton,  St. 
Clair,  Jersey,  Gi'eene,  Pike,  and  Montgomery  counties,  evidence 
of  possible  trouble  by  the  chinch  bug  in  thenear  future*.  Some 
small  damage  was  afso  done  in  Noi-thern  Illinois,  if  I  may  judge 
from  a  single  report  each  of  injury  from  Stephenson  and  Lee. 
The  possible  economic  use  of  the  spontaneous  diseases  of  this 

^  *From  the  fleld  notes  of  an  assistant,  sent  on  an  entomoloflrical  trip  the  latter  part  of 
October.  1890,  it  appears  that  ohinoh  bugs  were  present  near  Carlyle.  Clinton  county,  in 
considerable  numbers  late  in  the  season,  some  damage  to  corn  having  been  reported.  At 
the  data  of  this  visit,  October  28.  a  few  were  found  in  corn  fields  ana  a  few  were  seen  in 
Krowiog  rre,  but  more  under  rails  and  about  corn  shocks.  At  Nashville.  In  Washliuorton 
county,  chinch  bugs  were  not  commonly  noticed  until  after  wheat  harvest,  when  a  Uttle 
damage  to  com  by  them  was  reported  in  the  neighborhood  of  the  town.  Two  hours'  search 
in  corn  fields  yielded  about  one  hundred  bugs,  found  behind  the  sheaths  of  the  greener 
suuks.  At  Jerseyville  a  few  had  been  noticed  after  harvest,  and  at  Roodhouse  and  Griggs* 
ville  they  were  said  to  have  been  quite  numerous,  although  it  was  not  certain  ttrnt  they  nad 
done  any  material  damage. 


insect,  so  helpful  under  conditions  favorable  to  their  develop- 
ment, has  made  it  seem  worth  while  to  treat  them  at  some 
length  in  this  Report. 

Closely  following  upon  this  temporary  relief  of  the  cereal 
crops  from  the  worst  of  their  hitherto  generally  known  insect 
enemies,  came  an  attack  upon  small  i^ain  by  a  species  of  Aphin 
or  plant  louse,  well  enough  known  to  entomologists  as  a 
European  importation  of  long  residence  here,  but  rarely  observe*] 
by  farmers  in  Illinois.  This  grain  louse  or  oat  LrOUSE. 
Siphonopbora  avenss,  (Plate  II.,  Fig.  2  and  4,)  began  to  at 
tract  attention  in  1889,  not  long  after  wheat  harvest,  when, 
first  in  Southern  and  then  in  Central  and  Northern  Illinois,  it 
appeared  in  innumerable  myriads  on  the  leaves  and  heads  of  grow- 
ine:  and  ripening  wheat,  seriously  threatiCnin^  the  crop,  which,  up 
to  that  time,  had  been  an  unusually  promising  one.  Seasonable 
rains  and  favorable  weather  generally  so  sustained  the  ^ain 
plant  under  this  attack  that,  as  a  rule,  no  appreciable  loss 
resulted  either  to  wheat  or  oats,  except  on  thm  and  some- 
what exhausted  soils;  and  with  the  end  of  the  wheat  harvest 
the  louse  practically  disappeared  for  the  season.  The  follow- 
ing year,  however,  it  reappeared  early  in  Southern  aud 
Central  Illinois  as  an  oats  insect,  and  the  weather  being 
now  as  unfavorable  in  the  southern  part  of  the  State  as 
it  had  been  favorable  the  A^ear  before,  the  worat  injury  was 
inflicted  upon  agriculture  ever  done  in  Illinois  by  any  plant 
louse  species.  Many  hundreds  of  fields  of  oats  in  l^he  southern 
part  of  the  State  were  completely  destroyed  while  the  plants 
were  a  few  inches  high;  but  farther  north  the  numbers  of  the 
insects  were  fewer  and  the  weather  was  more  favorable,  so  that 
little  or  no  harm  resulted. 

A  second  species  of  grain  louse  {Toxoptera  graminum),  re- 
ported by  Dr.  Riley*  as  particularly  destructive  in  Missouri  and 
Southwestern  Illinois,  has  occurred  in  our  observations  only 
occasionally  and  in  small  numbers  with  Siphonopbora  aven:P. 
in  the  central  part  of  the  State. 

The  FRUIT  bark  beetle  (Plate  I.)  was  first  detected  by  us  in  the 
summer  of  1888  at  Albion,  in  Edwards  county,  and  an  article 
presenting  existing  knowledge  of  the  species  was  read  before  the 
State  Horticultural  Society  at  its  meeting  in  that  vear  and 
published  in  its  annual  Transactions.  Upon  this  followed  a 
general  report  of  its  presence,  previously  unsuspected,  through- 
out a  large  part  of  the  most  important  fruit-growing  region  of 
the  State,  and  it  is  now  evident  that  this  insidious  insect  has 
been  some  time  at  work,  has  apparently  already  done  much 
harm,  and  threatens  far  greater  in  a  region  where  fruit  culture 
is  rapidly  expanding  and  has  already  become  the  dominant  in- 
terest.   A  full  account  of  this  matter  is  given  later. 

The  Hessian  fly  has  exhibited  its  usual  susceptibility  to 
weather  conditions,  increasing  in  number  with  the  comparativel? 

•  "Insect  Life,"  Vol.  III.,  p.  126. 
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favorable  seasons  of  the  two  years  just  past,  so  that  it  now 
appears  likely  to  do  considerable  injury  to  the  coming  crop. 
The  peculiarity  of  its  recent  history  is  the  extension  of  its  area 
of  destruction  northward,  throughout  the  gi'eater  paii)  of 
Central  Illinois.  It  has  made,  in  fact,  its  first  appearance  for 
many  years  in  a  region  where  it  is  so  little  known  as  rarely  to 
be  recognized  by  the  suffering  farmers.  A  statement  widely  pub- 
lished by  the  daily  press  throughout  the  country  in  the  summer 
of  1890,  to  the  effect  that  the  wheat  of  Illinoia  had  been 
attacked  by  a  species  of  saw  fly  previously  unknown,  proved 
to  be  founded  upon  the  presence  of  the  Hessian  fly,  not  recog- 
nized by  those  with  whom  the  report  originated. 

The  American  plum  borer,  (Plate  II.,  Fig.  1,  3,  and  5,) 
of  whose  discovery  bare  mention  was  made  in  my  last  Report 
(page  IX),  known  then  only  from  Sangamon  county,  is  shown 
by  our  recent  observations  to  occur  also  in  Southern  Illinois, 
as  is  shown  elsewhere  in  my  article  on  that  species. 

The  SCALE  INSECT  of  the  grape  {Aspidiotus  uvw),  (Plate  III., 
Fig.  1  and  2,)  published  hitherto  only  from  Vevay,  Indiana, 
and  from  Florida*,  occurs  abundantly  in  the  vineyards  of  Pulaski 
county,  and  possibly  elsewhere  in  the  older  gi'ape-growing  re- 
gions of  the  State.  At  Villa  Ridge  it  seems  to  have  done 
considerable  damage  and  must  evidently  receive  attention  lest 
it  become  a  wide-spread  pest. 

A  new  CORN  root  worm,  Diabrotica  VZ-punctata^  (Plate  III., 
Fig.  3,)  allied  to  the  one  now  fairly  well  known  to  the  agri- 
cultural public  (J9.  loDgicornis),  but  differing  materially  in  life 
history,  was  found  locally  very  destructive  to  corn  in  Morgan 
county  in  1889,  and  has  since  been  shown  to  occur  in  smaller 
numbers  as  a  corn  insect  in  other  parts  of  the  State. 
The  adult  beetle  from  which  this  larva  comes  is  a  very 
common  insect,  feeding  most  freely  on  plants  of  the  squash 
family!,  and  much  injury  to  corn  hitherto  unnoticed  or 
misunderstood  is  very  probably  to  be  attributed  to  this 
root  worm.  The  time  at  which  the  eggs  are  laid  and  the 
other  particulars  of  its  annual  development  make  it  impos- 
sible to  check  it  by  the  simple  expedient  of  rotation  found 
completely  effective  for  its  ally.  The  first  lot  of  specimens 
obtained  from  near  Jacksonville,  showed  that  it  is  subject  to  a 
bacterial  disease,  doubtless  contagious,  which  turns  the  larva 
fed,— a  fact  of  some  promise  as  respects  this  root  worm,  and 
of  possibly  still  greater  significance  as  an  economic  resource 
against  the  more  destructive  D.  longicornis, 

«^J^«P-  Ent.  U.  8.  Dept.  Agr..  1880,  p.  310.  and  2d  Rep.  Cornell  Univ.  Ezper.  Station 
088M8),  p.  71. 

t  Also  freanently  on  oorn  leaves. 
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Much  attention  has  been  called  of  late  to  certain  root  galls 
of  trees  and  shrubby  plants,  and  to  the  root-rot  of  softer 
plants  of  herbaceous  growth — effects  which  are  now  known  to 
l)e  caused  by  minute  slender  worms  of  the  same  family  to 
which  the  vinegar  eel  belongs  (Anguillulidse).  Important 
articles  have  been  published  on  these  animals  by  Prof.  Atkinson, 
of  the  Alabama  Agricultural  Experiment  Station,*  and  by 
the  Division  of  Entomology  at  Washington.!  The  occurrence  in 
Illinois  of  a  species  most  injurious  has  been  noticed  during  the 
last  two  years.  It  infests  here  hot-house  plants  of  various 
kinds,  and  also  garden  vegetables,  especially  the  root  crops- 
radishes,  beets,  and  the  like. 

In  my  last  report  I  made  mention  of  a  very  extraordinary 
outbreak  of  CUTWORMS,  which  were  during  the  years  1887  and 
1888  more  numerous  probably  than  ever  before  during  the  his- 
tory of  the  State;  ana  now,  consistently  with  the  usual  order 
of  events  entomological,  I  have  to  note  the  unusual  scarcity  of 
cutworms  during  the  year  just  past  and  the  enormous  preva- 
lence of  disease  among  them,  such  that  eighty  per  cent,  of  our 
breeding-cage  experiments  came  to  naught  on  account  of  the 
death  of  the  worms  from  spontaneous  disease.  Absence  from 
the  office  prevented  my  studying  this  interesting  occurrence,  and 
I  can  only  surmise  from  the  general  appearance  of  the  cut- 
worms, as  reported  to  me,  that  the  difficulty  was  bacterial. 

The  WOOLLY  BARK  LOUSE  of  the  maple  (Plate  III.,  Figs.  4  and 
5)  which  fi*equently  converts  the  commonest  shade  tree  of  our 
towns  into  a  disgusting  nuisance,  was  last  with  us  in  the  year 
1885,  when  its  periodical  outbreak  was  suppressed  as  usual  by 
carnivorous  and  parasitic  insect  enemies  strictly  dependent  on 
it.  Their  disappearance  in  turn  has  given  it  fresh  opportunity, 
and  during  the  past  summer  it  was  not  unfrequently  seen  by 
us  on  the  soft  maples  throughout  Central  Illinois  in  numbers 
insufficient  to  attract  general  notice,  but  still  enough  to  in- 
dicate the  probability  of  a  fi^esh  uprising. 

There  have  been  three  distinct  cycles  of  increase  and  disap- 
pearance of  this  insect  since  18()4,  when  it  was  first  observeil 
m  the  West,  these  cycles  being  respectively  nine,  eight,  and 
seven  years  in  length,  thus  averaginjj  eight  years  each.  JBeing 
now  at  the  beginning  of  a  fresh  period,  we  might  not  unrea- 
sonably expect  a  i^eappearance  of  the  inse(*t,  apart  from  s[)ecial 
observations  of  its  occurrence.  The  periods  of  increase  have 
been  respectively  five,  five,  and  three  years,  with  an  average  of 
four,  and  we  consequently  have  to  anticipate^  in  accordance 
with  this  re(*ord,  a  contiiiuance  of  the  approaching  outbreak 
for  three  or  four  years  to  come. 


*Bun.No.9(D.8.)  AirriQ.  Expr.  Station  of  the  Agrric.  &  Meoban.  GoH.  of  Alabama.  'Sciezkce 
Contributions.  Vol.  I.  No.  1.) 

f  Bull  No.  ao,  DivlBion  of  Entomology.  U.  S.  Dept.  Agr. 
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It  may  be  worth  while  to  say  that  the  remedy  commonly 
rer^oinmended  for  this  insecit  is  a  spray  of  the  kerosene  emulsion 
applied  by  the  usual  methods  of  the  apple  orchard— a  measure 
too  expensive  for  any  except  extraordinary  situations.  As 
damage  to  the  soft  maple  by  this  bark  louse  is  done  almost 
exclusively  in  towns,  the  hydrant  water,  under  strong  pressure, 
affords  a  cheap  and  convenient  method  of  attack.  If  a  small 
but  strong  stream  of  water  he  thrown  from  the  nozzle  of  a 
hose  pipe  against  the  under  side  of  branches  which  bear  the 
cottony  scales,  these  may  be  readily  dislodged  and  swept  away 
with  the  egg  masses  beneath  them.  In  some  experiments  made 
at  the  office  with  this  method  June  21,  1890,  in  which  an  inch 
and  a  half  hose  with  a  five  eighths  nozzle  was  used,  the  insects 
\vith  their  egg  masses  were  completely  washed  off  where  the 
branch  was  struck  with  the  full  force  of  the  stream.  To  make 
sure  that  young  hatched  from  the  eggs  thus  removed  will  not 
return  to  the  tree,  it  would  probably  be  necessary  that  some 
adhesive  mixture  should  be  applied  in  a  circle  round  the  trunks 
in  June  aad  July. 

The  STRAWBERRY  THRiPS,  or  WHEAT  THRiPS,  a«  it  was  called  at 
first;  {Thrips  triticU)  has  been  much  less  prominent  as  an  injuri- 
ous insect  during  the  last  two  years  than  for  the  year  or  two 
preceding,  but  has  nevertheless  been  reported  by  very  reliable 
observers  as  continuously  destructive  to  the  strawberry.  J\*om 
Farmingdale,  in  Sangamon  county,  for  example,  it  was  report- 
ed in  1889  by  Mr.  Benjamin  Buckman,  that  he  picked  many 
hundreds  of  cases  of  strawberries  from  his  plantation  damag:ed 
apparently  by  the  Thrips.  The  oldest  patches  showed  least  in- 
jury, while  one  new  isolated  patch  was  nearly  worthless.  In 
the  same  region  the  year  before,  from  one  fourth  to  one  half 
the  strawberry  crop  had  been  destroyed  by  the  Thrips. 

Items  of  minor  economic  interest  are  the  appearance  in  hot- 
houses of  FuLLER^s  ROSE  BEETLE  (Aramigvs  fnlleri),  seen  by 
me  in  De  Kalb  county,  the  somewhat  unusual  abundance  in  the 
southern  part  of  the  State  of  the  forest  tent  caterpillar 
{Clisiocampa  fij/vatica),— an  insect  which  occasionally  becomes 
a  veritable  plague,  defoliating  acres  of  forests  and  even  invad- 
ing orcharas,-— the  unusual  numbers  of  the  common  tomato 
WORM  {Protoparce  Carolina), — extraordinarily  subject,  however, 
to  disease  this  year, — an  unusual  abundance,  noticed  in  Central 
Illinois,  of  the  red-necked  caterpillar  (Danata  winistra),  the 

RKD-HUMPED    APPLE-TREE     CATERPILLAR     (CSdemaSia    CODCllwa). 

and  of  the  aerial  form  of  the  woolly  aphis  of  the  apple. 

The  PINE  BARK  LOUSE,  kuowu  as  the  white  pine  scale  {Chermes 
piDicortici8)j  never  before  reported  from  Illinois,  has  been  de- 
tected in  the  artificial  forest  on  the  University  premises  at 
Champaign,  doing  great  harm  to  white  pine.  It  not  only  col- 
lects upon  the  surfaces  of  the  ultimate  twigs,  but  insinuates  it- 
self among  the  basses  of  the  needles,  and  so  destroys  the  foli- 
age by  sucking  the  sap. 
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We  have  also  to  notice  the  somewhat  threatening  prevalence 
in  the  rapidly  developinp^  orchard  region  of  Southern  Illinois, 
of  the  CANKERWORM  and  the  oystes  shell  bark  louse,  both 
insects  likely  to  cause  great  trouble  to  those  not  thoroughly 
well  acquainted  with  them  and  with  modem  methods  of  pre- 
vention and  defence  against  them. 

The  experimental  work  of  the  office  has  been  greatly  facili- 
tated, and  rendered  far  more  accurate  and  profitable  by  the  new 
insectarium,  or  experimental  entomological  laboratory,"  provided 
for  by  the  Legislature  at  its  last  session.  It  has  been  in  con- 
stant and  extensive  use  from  the  date  w^hen  it  w^as  ready  for 
occupancy. 

The  important  part  of  this  insectarium  is  essentially  a  con- 
servatory fifteen  feet  by  thirty,  standing  entirely  above  ground, 
with  glass  roof  and  brick  walls,  with  the  exception  of  the  end 
wall,  which  is  glass  above  the  level  of  the  sides.  The  building 
stands  north  and  south,  opening  to  the  south  with  double  doors, 
one  of  glass  and  one  of  wire  gauze.  The  roof  is  covered  by  fonr 
rows  of  sash  all  hinged  at  the  ends  in  such  a  way  that  the  sash 
of  the  lower  row  can  be  lift.ed  at  the  lower  end,  while  the  sash 
of  the  upper  row  may  be  opened  widely  at  the  peak  of  the  roof. 
The  glass  on  the  lower  row  of  sash  upon  each  side  is  deadened 
with  white  paint  (that  of  the  upper  row  being  left  clear),  and 
the  admission  of  sunlight  is  further  controlled  by  a  screen  of 
cheese  cloth  sliding  on  wires  extending  along  the  entire  middle 
of  the  room  beneath  the  two  central  rows  of  sash.  The  uppr 
sash  are  opened  and  closed  by  a  ventilating  apparatus  which 
moves  all  together,  while  the  lower  are  conveniently  raised  by 
hand.  The  room  is  divided  into  two  apartments  connected 
with  double  doors,  one  of  w^hich  is  provided  with  hot-water 
pipes  supplied  by  a  furnace  in  a  cellar  adjoining.  Water  is  of 
course  laid  on  with  hose-pipe  arrangements  for  its  convenient 
distribution. 

With  these  arrangements  it  was  easy  to  keep  the  temperature 
within  one  or  two  degrees,  above  or  below,  that  of  the  outer 
air,  whatever  the  weather  might  be.  The  interior  is  furnished 
with  tables  in  benches,  work-tables,  etc.,  for  breeding-cage  and 
root-(!age  work,  and  contains  a  brick-lined  trench  three  feet  wide 
and  fifteen  feet  long  by  three  feet  deep,  cemented  within  and 
filled  with  earth,  for  the  larger  plants  and  for  small  plot  experi- 
ments. 

An  enclosed  piece  of  ground  adjoining  this  insectarium  ha^ 
given  us  ample  opportunity  for  out-door  experiments,  made 
parallel  with  those  within,  and  serving  as  a  perfect  check  on  the 
insectarium  work.  Our  most  important  experiments  were  made 
in  this  plot  and  in  the  trench  within  the  insectarium,  where  the 
conditions  w^ere,  as  will  be  seen,  very  different  from  those  of  an 
ordinary  breeding  cage.  They  were  really  small  plot  experiments^ 
under  perfect  control. 
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The  agricultural  insects  which  have  chiefly  engaged  our  atten- 
tion during  the  two  years  past  are  the  chinch  bug,  the  Hessian 

FLY,  the  CORN    PLANT    LOUSE,  the    WHITE    GRUBS,  the   CUTWORMS, 

and  the  wireworms.  To  the  Hessian  fly,  the  corn  root  louse, 
and  the  white  grubs,  especially,  we  have  given  much  time  and 
labor,  carrying  the  first  through  the  season,  following  its  de- 
velopment from  generation  to  generation,  on  wheat  sown  at  in- 
tervals on  small  plots  enclosed  by  gauze,  carrying  the  com  louse 
nimilarly  through  the  year,  on  hills  of  corn  tightly  enclosed  by 
large  gauze  frames  and  stocked  from  time  to  time  with  plant 
lice  from  the  fields,  and  following  the  white  grubs  throughout 
the  season  with  similar  experiments.  The  most  interesting  re- 
sults, so  far  as  the  Hessian  fly  is  concerned,  are  the  demon- 
stration of  the  occurrence,  under  some  circumstances,  of  a  par- 
tial second  spring  brood  in  Illinois  and  a  conflrmation  of  our 
prenous  work  with  regard  to  the  great  importance  of  watching 
the  volunteer  wheat  in  regions  infested  by  the  fly.  The  corn 
plant  louse  work  has  ^ven  us  additional  details  with  regard 
to  the  life  history  of  this  most  important  species  and  a  flrmer 
basis  for  field  economic  experiments  now  in  progress;  and  our 
breeding  experiments  with  the  white  grubs  have  shown  that  the 
current  account  of  the  life  history  of  these  insects  is  seriously 
at  fault,  and  that  mistaken  practical  conclusions  have  been  a 
frequent  consequence. 

These  experiments  have  likewise  enabled  us  to  distinguish  the 
grubs  corresponding  to  different  species  and  groups  of  species  of 
the  beetles,  and  so  to  prepare  the  first  technical  descriptions  of 
these  larvflB  which  have  ever  been  published  in  America. 

Experiments  with  horticultural  insects  have  been  limited 
chiefly  to  those  with  the  plum  curculio,-— intended  to  determine 
the  precise  character  of  its  food  and  feeding  habits  and  the  sus- 
ceptibility of  the  adult  to  destruction  by  arsenical  poisons,— and 
to  those  with  the  strawberry  thrips,  elsewhere  referred  to. 
The  plum  curculio  experiments  were  entirely  successful,  and 
the  details  will  be  given  in  an  article  of  this  report.  Those  for 
the  Thrips,  however,  were  less  satisfactory.  Trials  were  made 
with  various  adhesive  substances,  to  be  sprinkled  on  the  plants 
liable  to  injury  with  a  view  to  entangling  or  liming  the  deli- 
cate insects  upon  the  surface  of  the  leaf  or  blossom,  but  noth- 
ing was  founa  effective  for  this  purpose  which  was  not  also  in- 
jurious to  the  plant.  As  further  experiments  will  be  made  in 
this  direction,  no  report  of  these  trials  is  considered  necessary. 


THE  FRUIT  BARK  BEETLE. 

(Scolytus  TvgulosuSy  Ratz.) 

Order  Coleoptera.    Family  Scolytid.e. 

(Plate  I.) 

The  discovery  made  in  June,  1888,  by  an  assistant  of  the  of- 
lice,  of  the  occurrence  in  Southern  Illinois  of  a  European  fruit- 
tree  insect  not  hitherto  known  in  this  State,  and  the  publica- 
tion the  following  year  of  an  article  on  the  subject  in  the 
Transactions  of  the  State  Horticultural  Society,*  seem  to  have 
led  to  a  somewhat  general  examination  of  fruit  trees  through- 
out the  region  interested,  with  the  result  to  show  that  this  in- 
sidious insect  was  not  only  somewhat  widely  distributed,  but 
that  it  had  evidently  been  for  some  years  at  work.  This  fact 
became  almost  alarmingly  apparent  "at  the  meeting  of  the  State 
Horticultural  Society  at  "Cairo  in  December,  1890,  when  the 
presentation  of  specimens  of  the  injury  and  a  general  compari- 
son of  experiences  made  the  horticulturists  jjresent  personally 
acquainted  with  this  subject.  A  special  committee  of  the  Society 
was  appointed  there,  which  prepared  resolutions  requesting  im- 
mediate legislation  for  the  destruction  of  this  insect,  but  on 
(liHcussiou,  these  resolutions  were  changed  to  one  of  reference  to 
the  State  Entomologist,  with  the  request  that  he  recommend 
*<iich  action  concerning  the  matter  as  he  might  deem  advisable. 
Fruit-gi'owers  of  long  experience  in  that  part  of  the  State  have, 
in  fact,  become  apprehensive  of  serious  loss,  one  going  ho  far 
as  to  say  that  unless  prompt  and  decisive  action  is  taken, 
♦'Very  orchard  in  Southern  Illinois  is  doomed. t  While  these 
f<*ar8  are  probably  somewhat  (extreme,  as  is  likely  to  be  the  case 
on  the  first  disc()ver;y  of  a  new  attack,  it  is  evident  that  the 
subje<.*t  should  receive  immediate  and  thorough-going  investiga- 
tion, and  I  prepare  this  article  with  the  view  of  presenting  an 
♦exhaustive  summary  of  everything  of  importance  known  con- 
<*^»rning  this  insect  and  its  wori,  as  a  basis  for  intelligent  in- 
vestigation and  experiment. 


*  Trans.  lU.  Hort  Soo.,  1889  [  Vol.  23),  p.  245. 

♦  See  letter  from  Mr.  Theodore  Goodrich,  In  "Prairie  Farmer"  Jan.  10, 1891,  p.  20:  also  in 
"Orange  Judd  Farmer"  of  same  dat4),  p.  28. 


HISTORY    IN    ILLINOIS. 

The  fruit  bark  beetle  was  first  observed  in  this  State  by  mv 
assistant,  Mr.  John  Marten,  June  1'),  1888,  while  on  an  ento- 
inolop^ical  trip  from  the  office  through  Southern  Illinois.  Speci- 
mens of  damaged  plum  twigs  were  handed  him  by  a  gentleman 
at  Albion,  Edwards  county,  who  had  noticed  an  apparent 
blight  of  the  trees  in  his  village  door-yard,  which,  upon  exam- 
ination, seemed  to  be  due  to  insect  "injury.  The  twigs  werp 
dried  and  shriveJed  for  six  or  more  inches  from  the  tops,  and 
most  of  the  leaves  had  fallen,  the  remainder  being  withered  and 
yellow.  Close  examination  showed  minute  holes  like  pin  pricks 
at  the  bases  of  several  of  the  buds,  these  leading  into  longi- 
tudinal burrows  about  the  diameter  of  a  pin,  running  mostly 
lengthwise  under  the  bark.  Dead  beetles  found  in  the  burrows, 
somewhat  cursorily  examined  by  Mr.  Marten,  wei*e  identified  by 
him  as  the  so-called  "pear  blight  beetle/'  Xyleborus  pyri.  and 
HO  published  in  the  **rrairie  Farmer"  for  December  15,  18H8 
(p.  818),  but  a  later  examination,  made  at  the  office  the  fol- 
lowing spring,  showed  that  the  beetle  was  Scoljtus  rngulosus. 

It  was  next  brought  to  my  attention  by  a  letter  from  Mr. 
George  W.  Endicott,  of  Villa  Ridge,  Pulaski  county,  written  in 
response  to  a  circular  request  to  horticulturists,  issued  Feb. 
16,  1889,  for  information  on  any  subject  in  horticultural  ento- 
mology which  seemed  to  require  fresh  investigation.  In  tliis 
letter  the  beetle  was  said  to  work  on  the  trunks  of  wild  goose 
and  other  plums  of  the  Chickasaw  family,  boring  numerous 
round  holes,  and  laying  eggs  which  hatched  small  white  worms 
that  completely  girdled  the  tree  in  a  single  year.  Later  in  this 
month  Hpecimens  were  received  from  Mr.  Endicott;  two  pia^ 
of  affected  i)lum-tree8,  one  a  section  of  a  trunk  four  inches  in 
diameter,  and  the  other  a  branch  one  and  a  fourth  inche^i 
through,  the  latter  dead,  and  the  bark  everywhere  perforateii 
with  numerous  circular  holes  1  to  1%  mm.  in  diameter.  These 
were  most  numerous  in  the  old  leaf  scars,  as  many  as  six  to  a 
single  soar,  but  were  elsewhere  uniformly  but  irregularly  dis- 
tributed, averaging  pei:haps  five  or  six  to  the  square  inch.  The 
bark  was  thoroughly  undermined  by  burrows  of  about  the 
same  size  as  the  openings,  made  in  the  deeper  portion  of  the 
bark  and  the  outer  part  of  the  sap  wood,  so  as  to  give  the  sur- 
face when  the  bark  was  removed  a  grooved  appearance,  most  of 
the  grooves  running  irregularly  lengthwise.  On  carefully  cutting 
the  bark  from  about  three  square  inches,  fragments  of  a  dead 
beetle  were  discovered,  together  with  eight  living  full-grown 
larva?  and  a  single  pupa,— this  last  a  point  of  special  interest 
as  bearing  upon  the  life  history-  of  the  species. 

Next,  at  Fairfield,  111.,  May  10, 1890,  adult  beetles  were  found  alive 
in  the  bark  of  apple-trees.  Others  were  seen  flying  in  the  or- 
chard and  alighting  on  the  trees,  as  shown  by  specimens  caught 
in  the  fingers.  They  were  flying  swiftly  and  freelv,  as  if  capable 
of  protracted  flights. 


Immediately  on  my  return  from  the  horticultural  meeting  last 
December,  Mr.  Marten  was  sent  on  a  trip  through  the  southern 
part  of  the  State,  to  make  a  careful  field  study  of  the  work  and 
distribution  of  the  fruit  bark  beetle  in  the  principal  fruit-grow- 
ing districts.  His  not-es  of  the  trip  are  given  here  somewhat 
fully  as  bearing  upon  the  following  important  questions:  Does 
this  fruit  beetle  attack  perfectly  healthy  trees,  or  has  it  the 
habit,  quite  common  among  borei's,  of  selecting  by  preference 
those  already  diseased?  Can  these  injurious  insects  be  now  ex- 
terminated in  Illinois  either  by  co-operative  or  compulsory 
measures? 

At  Villa  Ridge,  on  the  grounds  of  Mr.  E.  J.  Aj^res,  two  peach- 
trees  were  found  affected,— not  as  yet  very  badly  damaged. 
One  of  these  trees  was,  however,  partly  dead  from  some  other 
cause.  The  affected  plum  trees  (Chickasaws)  on  Mr;  Endicott's 
place  had  been  imported  from  New  .Jersey  in  1883,*  and  were 
believed  to  have  been  attacked  in  1885  or  1886,  when  two  or 
thi-ee  yeai*s  old,  but  the  insects  themselves  were  not  detected 
until  i887.  Plum-trees  from  Texas  were  next  infested,  and  also 
a  few  peach-trees  adjacent,  probably  by  beetles  from  the  New 
Jersey  stock.  All  these  trees  having  been  cut  down  and  burned, 
none  of  the  fruit  beetles  were  then  to  be  found  in  the  immediate 
vicinity.  Elsewhere  on  the  same  premises,  how^ever,  a  Mariana 
plum  injured  by  a  wagon  in  spring  was  completely  riddled,  and 
seemingly  healthy  trees  likewise  showed  a  few  punctures.  One 
dead  tree  full  of  holes  contained  no  beetles. 

Four  additional  places  were  visited  at  Villa  Ridge,  in  which 
plum-,  peach-,  and  cherry-trees  were  found  infested.  The  work 
of  the  beetle  was  also  recognized  in  peach-trees  cut  down  the 
year  before,  but  these  contained  no  larvae  at  the  time.  Two 
vio^orous  peach-trees  which  showed  the  characteristic  perfora- 
tions very  thickly  placed,  did  not  have  the  bark  undermined,  but 
these  trees  had  bled  very  freely,  the  gum  having  run  down  the 
trunks  to  the  ground  in  considerable  quantities.  It  would 
seem  from  this  observation,  supported  by  a  section  of  the 
trunk  brought  to  the  office,  that  the  peach-tree  may  repel  the 
l)eetle,  or  prevent  the  hatching  of  its  egg's  at  least,  at  some 
times  and  under  some  conditions,  by  a  free  exudation  of  its 
gummy  sap. 

At  Anna,  in  Union  county,  this  pest  was  found  abundant  and 
destructive,  infesting  the  plum,  in  which  the  larvie  varied  in  de- 
velopment from  half  to  full  grown,  occurring  also  in  the  cherry, 
even  down  to  twigs  under  a  quarter  of  an  inch  in  diameter, 
and,  on  the  farm  of  Mr.  Fuller,  badly  infesting  large  Ben  Davis 
apple-trees,  either  dead  or  dying.  The  condition  of  these  trees 
and  the  amount  of  injury  by  the  bark  beetle  gave  the  observer 
the  impression  that  the  trees  were  damaged  before  the  insect 
attack.    Several  peach-trees  were  also  attacked  on  these  prem- 

.,  *  Aa  the  be^tie  had  been  reported  from  New  Jersey  some  vears  before,  ft  ie  very  Iik«ly 
laat  It  was  brought  in  these  trees  to  Mr.  Endlcotfs  place  direct  from  there. 


ises.  One  of  the  plum-trees  here  noticed  had  evidently  been  first 
attacked  in  an  injured  limb.  Woodpeckers  were  said  to  have 
stripped  the  bark  off  many  dead  limbs  in  their  search  for  larvae. 
By  Dr.  Pickles,  of  Anna,  identical  injuries  were  reported  to 
occur  on  twelve  other  fruit  farms  within  his  knowledge,  at  thi& 
place. 

At  Cobden,  two  pla-ces  w^ere  visited  where  several  apparently 
unhealthy  apple-trees  were  badly  infested,  one  of  them  nearly 
denuded  of  bark  by  birds.  Here  also  pea<;h-,  plum-,  and  eherrv- 
trees  had  been  attacked. 

At  Makanda,  Jackson  county,  several  plum-trees  were  found 
very  full  of  holes,  some  of  them  completely  riddled  and  appar- 
ently practically  killed.  Peach-trees  here  were  also  badly  af- 
fected, but  none  of  the  injury  was  fouud  in  wild  fruits  of  any 
kind,  nor  yet  in  nursery  stock. 

At  Du  Quoin,  in  two  pleices  visited,  plum-trees  were  injured, 
some  seriously,  others  slightly;  and  at  Centralia,  in  the  orchard 
of  Mr.  J  abez  Webster,  President  of  the  State  Horticultural  So- 
ciety, the  larvffi  of  the  beetles  and  their  work  were  found  in 
filum-,  cherry-,  and  apple-trees,  the  first  most  seriously  damaged, 
n  the  apple,  however,  they  occurred  only  in  branches  previously 
injured  or  diseased.  Several  cherry-trees  in  different  parts  of  the 
town  were  quite  badly  infested. 

From  Tonti  to  Odin,  only  a  single  affected  tree  was  found,  and 
that  a  peach,  the  wild  plum-  and  cherry-trees  by  the  roadside 
and  the  apple-trees  in  the  orchards  seeming  free  from  injury. 
At  Albion,  in  Edwards  county,  the  larva  was  found  repeatedly 
in  cheiTy,  plum,  and  apple,  the  plum-trees  suffering  badly,  one 
of  them  killed  and  stripped  by  birds.  At  Olney  the  fruits  aJready 
mentioned  were  similarly  injured,  the  plum  and  peach  most: 
and  on  one  place  here  young  plum-trees  were  affected.  At  Fair- 
field, in  AVayne  county,  four  places  were  visited,  and  beetles 
found  in  all,  in  each  of  the  usual  fruits.  Here  an  injury  to  young 
apple-trees  was  noticed,— the  only  instance  seen. 

No  observations  were  made  at  that  time  west  of  the  line  of 
the  Illinois  Central  railroad,  but  its  probable  occurrence  in  this 
region  is  shown  by  a  communication  from  Prof.  Herbert  Osborn, 
of  Iowa,  published  in  the  ''Orange  Judd  Farmer,'*  of  Chicago, 
for  Jan.  10,  1891  (p.  20),  in  which  he  mentions  the  receipt  from 
a  correspondent  at  Girard,  Macoupin  county,  Illinois,  of  portions 
of  an  injured  plum-tree  showing  quite  plainly  the  work  of  the 
fruit  bark  beetle ;  and  I  have  since  learned  of  its  presence  near 
Heinrichtown,  in  St.  Clair  count^*^,  and  at  Alton,  in  Madison 
county. 


HISTORY    IN    THE    UNITED    STATES   AT    LARGE.* 

This  insect  seems  to  have  been  first  observed  in  the  United 
States  about  the  year  1877,  and  was  first  reported  from  Elmira, 
New  York,  where  it  had  done  noticeable  injury  to  peach-trees^ 
Id  1880  Dr.  Riley  mentioned  it«  occurrence  at  Fairhaven,  New 
Jersey;  in  Coopersburg,  Pennsylvania;  Hillsborough,  Missouri; 
Williamsport,  Marvland ;  and  the  District  of  Columbia.  At  Fair- 
haven  it  had  destroyed  all  the  cherry-,  peach-,  and  plum-trees 
8et  out  on  a  particular  Jot:  in  Pennsylvania  it  had  injured  the 
cherry ;  and  in  Missouri  and  Maryland  it  had  attacked  also  the 
peach.  In  1884  Dr.  Hagen,  of  the  Harvard  University  Museum, 
discovered  it  in  the  larger  branches  of  young  pear-trees  at  Cam- 
bridge; and  the  same  year  it  was  reported  from  Geor^a— the 
specimens  being  determined  by  Dr.  Riley— as  occurring  in  pear, 
apple,  peach,  and  plum.  In  1885  Dr.  John  Hamilton,  of  Alle- 
gheny, Pennsylvania,  made  the  surprising  and  important  state- 
ment that  he  had  obtained  this  insect  twice  by  breeding  from 
hickory-twigs;  but  Mr.  E.  A.  Schwarz,  of  the  U.  S.  National 
Museum,  to  whom  the  specimens  were  referred,  reported  later 
that  they  were  not  S.  rugulosus,  but  a  species  apparently 
undescribed.  (Proc.  Ent.  Soc.  Wash.,  I.,  1883,  p.  30.)  In  North 
Carolina  it  infested  peach,  plum,  and  cherry  in  1885  and  1886, 
and  did  considerable  damage  in  that  State.  One,  and  possibly 
two,  hymenopterous  parasites  of  the  larvae  were  thei-e  bred  from 
it  by  Prof.  Atkinson.  These  parasites  were  found  quite  common 
in  larvffi  infestingthe  peach,  and  are  of  especial  interest  as  the  first 
indication,  of  any  natural  check  upon  the  multiplication  of  this 
species.  The  fact  that  it  is  not  commonly  considered  very  seri- 
ously injurious  in  Europe,  where  it  has  long  been  known,  makes  it 
very  Hkely  that  it  is  kept  in  check  there  by  parasites,  and  gives 
^ound  for  the  hope  that  parasitism  here  "may  presently  put  a 
stop  to  its  invveajHe.  It  is  paid,  indeed,  by  Goureau,t  to  be 
destroyed  there  in  great  numbers  by  two  species  of  parai^ites, 
both  small  Hymenoptera,  which  attack  it  in  its  galleries,  the 
larva  of  the  parasite  devouring  that  of  the  Seolytus  and  usurp- 
ing it^  place.  Neither  of  these  occurs  in  America,  and  it  is  quite 
possible  that  the  time  may  come  in  the  history  of  this  insect 
when  it  will  be  worth  while  to  especially  import  its  European 
enemies  The  species  referred  to  are  Blacus  fuscipes,  G.,  and 
Pteromalus  binmculatus,  N.  de  E. 

•  A.  recent  letter  from  Dr.  Riley  jrlves  me  the  following;  additional  dates  and  localities 
taken  from  his  correspondence  and  collections: 

Ammendale.  Md..  Oct..  1881.  from  plum;  Marlboro.  N.  Y..  Nov.  16. 1881 :  Macon,  Oa..  Oct.  5, 
l«S.onppar;  Glondale.  Md.,  April  9.  IWM.  on  plum:  Wading  River.  N.  Y..  Mar.  18,  1881.  on 
<^herry:  Junction  P.  O.,  \a..  Oct.  2, 1885;  Mt.  Vernon.  Ind..  June  24, 181H),  on  peach;  Now  Lex- 
mjpton.  Pa.,  July  7, 1890.  on  pear;  LaFayette,  InJ.,  Aug.  15, 1890,  on  peach. 

f  "Lea  Innectes  Nuisibles  aux  Arbres  Fruitlers  aux  Plantes  Potag^res  aux  C^r^ales  et 
Aux  Plantes  Fourrager^s.••  pp.  23. 24. 
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KUROPBAN  AOCOI'NTS. 


In  the  present  incomplete  state  of  our  knowledge  of  the  habits 
and  history  of  this  insect  and  of  the  variety  and  extent  of  its 
injuries,  some  of  the  particulars  of  its  European  history  will 
serve  at  least  a  temporary  purpose. 

Over  fifty  years  ago  it  was  recognized  in  Grermany  as  injurious 
to  the  apple,  and  the  best  biography  of  it  which  I  have  yet  seen 
is  that  published  by  Schmidbei^er  in  1837  in  Kollar's  Ti'eatise 
on  Insects,— his  relation  being  based  on  the  methodical  observa- 
tion of  specimens  bred  in  apple  twigs  for  one  entire  vear,  from 
May,  1884,  to  May,  18:^5. 

According  to  the  fullest  European  a(*count  of  their  injurif^ 
within  my  reach  as  I  write, — that  contained  in  Taschenbei-gr's 
Practical  Entomology,— -these  beetles  infest,  in  Germany,  the 
apple,  plum,  cherry,  peach,  and  quince,  occurring  more  frequently 
in  the  branches  than  in  the  trunk.  The  adult  makes  its  appear- 
ance in  May,  but  fresh  burrows  may  be  found  as  late  as  October. 
— a  fact  which  may  be  explained  either  as  an  indication  of  a 
second  brood,  or  of  long-continued  injuries  by  a  single  genera- 
tion. The  female  perforates  the  bark  and,  after  pairing  in  the 
anterior  part  of  her  nearly  vertical  breeding  chamber,  burrows 
longitudinally,  laying  eggs  to  the  right  and  left  as  she  goes. 
The  larv8?  hatching,  eat  laterally  outward,  forming  nearly 
straight  channels,  furrowing  the  sap  wood  more  or  less,  unless 
the  bark  be  thick,  and  forming  finally  a  pupal  chamber  in  the 
wood.  Larvffi  from  the  eggs  earliest'laid  are  said  by  Taschen- 
berg  to  complete  their  transformations  by  the  end  of  June,— a 
statement  quite  at  variance  with  that  of  Schmidberger,  whose 
beetles  laid  eggs  in  May,  which,  kept  in  his  warm  living  room, 
did  not  finish  their  development  until  the  following  February, 
and  did  not  come  forth  for  further  reproduction  until  April  and 
May. 

The  only  remedies  suggested  are  the  special  care  and  fertiliza- 
tion of  trees  to  enable  them  to  repel  the  attack  of  the  beetles, 
the  destruction,  in  whole  or  in  part,  of  trees  seriously  infested, 
or,  in  the  case  of  especiallj'  valuable  ones,  protection' by  lasting 
repellants  applied  to  the  trunks  and  branches. 

Kaltenbach,  Eiehoff,  Dobner,  Goureau,  and  Giard  add  nothing: 
decisive  or  important  to  this  account  except  to  give  the  haw- 
thorn, elm,  and  mountain  ash  in  the  list  of  trees  infested,  and 
to  increase  by  their  statements  the  probabilities  of  two  annual 
broods  of  the  beetles  instead  of  the  single  one  reporte<I  by 
Schmidberger. 

INJURIES  TO  VEGETATION. 

The  trees  now  repoiiied  subject  to  injury  by  this  insect  are 
plums  of  various  varieties,  cherry,  apricot."  peach,  pear,  apple, 
and  quince,  among  the  fruits,  besides  the  elm,  mountain  ash, 
and  European  hawthorn.     Our  pei-sonal  observations  and  the 


common  consent  of  writers  on  this  species,  both  American  and 
foreign,  are  to  the  general  effect  that  trees  are  much  more  sub- 
ject to  injury  if  they  are  in  an  unhealthy  condition,  the  apple 
particularly,  in  Southern  Illinois,  seeming  to  be  attacked  only 
when  otherwise  debilitated.  A  single  possible  exception  to  this 
statement  should  be  made  of  young  apple-trees  recently  trans- 
planted which  were  attacked' without  other  signs  of  previous 
weakness  than  such  as  naturally  follow  a  chanj*:e  of  place. 
Some  of  the  leading  European  writers  say  that  this  insect 
affects  only  unhealthy  trees,  simply  aggravating  their  disease, 
whatever  it  may  be,  and  hastening  death.  Certainly,  however, 
in  Illinois,  so  far  as  one  may  judge  from  observations  already 
made,  plum-  and  cherry-trees  which  would  pass  as  healthy,  even 
those  still  young  and  thrifty,  sometimes  suffer  serious  injury. 
On  the  other  hand  we  have  had  occasional  instances  of  a  vigor- 
ous attack  made  on  the  trunk  and  branches  of  the  peach  which 
was  apparently  repelled  by  the  great  effusion  of  gummy  sap,  so 
that  no  injury  has  resulted  except  such  as  would  follow  from 
this  profuse  bleeding.  It  is  further  to  be  noticed  that  the  beetles 
bore  by  preference,  as  is  remarked  by  Ta^chenberg,  in  the  parts 
of  the  tree  or  twigs  where  the  sap  flows  least  vigorously ,--a 
statement  which  will  perhaps  account  for  the  curious  concentra- 
tion of  the  punctures  around  small  knots  and  old  leaf  scars,  on 
lateral  spurs,  and  the  like.  It  is  also  very  plain  that  a  dam- 
ajged  branch  of  a  healthy  tree  is  almost  certam  to  attract  atten- 
tion when  this  beetle  is  abroad,  and  to  receive  the  first  injury. 
The  truth  seems  to  be  that  while  these  insects  clearly  prefer 
weakened  trees,  and  will  continue  to  breed  in  them  to  some  ex- 
tent even  after  they  are  nearly  or  quite  dead,  they  nevei-theless 
may  attack  such  as  are  really  healthy  and  in  which  the  flow  of 
8ap  is  temporarily  restrained  by  transplanting  or  a  relatively 
unthrifty  gi'owth."  The  stone  fruits  are  clearly  more  liable  to 
injury  than  others,  the  plum  seemingly  most  of  all  and  the 
|»each  perhaps  next. 

A  first  attack  by  this  beetle  may  be  made  either  upon  the 
twigs  and  smaller  branches  or,  as  is  much  more  commonly  the 
case  according  to  our  observations,  upon  the  upper  part  of  the 
trunk  and  the  bases  of  the  larger  branches  at  the  forks  of  the 
trei\  It  may  extend  to  the  very  terminal  twigs,  those  as  small 
ail  an  eighth  of  an  inch  in  diameter,  or,  in  the  other  direction, 
to  the  lower  part  of  the  trunk  to  within  a  few  inches  of  the 
pound.  The  first  conspicuous  evidence  of  injury  to  the  twigs 
is  a  withering  of  the  leaves  and  a  shriveling  of  the  bark  similar 
to  that  caused  by  blight ;  but  if  the  trunk  or  larger  branches 
be  attacked,  damage  to  the  bark  may  go  on  for  some  time 
without  manifest  effect  upon  the  general  appearance  of  the  tree. 
Occasionally  the  first  thing  to  strike  the  eye  is  a  remarkable 
amount  of  gummy  exudation,  either  on  the  branches  or  the 
trunk,  which  may  take  the  form  of  minute  scattered  drops  or 
Horaetimes,  in  the  peach  especially,  may  run  down  the  trunk  to 
the  ground  in  extraordinary  quantities.    A  closer  examination 
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will  show  a  blackening  of  the  bark  where  it  has  been  undermined, 
and  always  minut-e  round  punctures  half  or  two  thirds  the 
diameter  of  the  head  of  a  common  pin.  Upon  the  twigs  these 
punctures  are  most  abundant  at  the  old  leaf  scars  or  on  the 
thick  lateral  spurs,  but  they  may  occur  elsewhere,  and  in  the 
thicker  bark  of  the  trunk  and  branches  seem  quite  irregularly 
distributed.  If  the  bark  is  cut  away,  these  openings  are  seen  to 
penetrate  it,  commonly,  to  the  wood,  the  channels  usually  run- 
ning vertically  inward,  (sometimes  a  little  obliquely);  and  if  the 
tree  be  badly  infested  the  under  surface  of  the  bark  will  be 
almost  completely  eaten  out  and  marked  by  a  net-work  of  fine 
channels  of  about  the  same  diameter  as  the  small  holes  already 
mentioned.  The  greater  part  of  these  grooves  run  len^hwiseof 
the  stem,  and,  except  where  the  bark  is  thickest,  similarly  fur- 
row the  surface  of  the  wood,  so  that  when  the  tree  is  denuded 
of  bark  the  whole  surface  beneath  is  seen  to  be  closely  engraved 
as  by  a  minute  gouge.  More  critical  examination  will  show 
here  and  there  a  broader  burrow,  running  commonly  lengthwise 
of  the  stem,  nearly  straight,  or  sometimes  a  little  curved,  and 
from  this  central,  larger  channel  a  great  number  of  much  smaller 
ones  will  pass  out  to  the  right  and  left  as  closely  as  they  can 
be  placed,  increasing  in  size  as  they  go,  and  presently  changing 
direction,  so  that  those  at  first  running  crosswise  of  the  ^em 
become  longitudinal.  If  one  of  the  grooves  on  the  surface  of 
the  wood  be  traced  to  its  further  end,  one  will  frequently  find- 
especially  in  the  winter— a  speck  of  wood  dust  which,  when 
picked  away,  is  seen  to  have  closed  the  opening  to  a  little 
chamber  within  which  the  footless  white  grub--the  larva  of  the 
beetle — ^is  securely  lodged. 

This  description  will  be  better  understood  after  the  method  is 
explained  by  which  these  burrows  are  made.  The  female  beetle, 
resorting  to  the  tree,  burrows  into  the  bark  directly  inward, 
and  then,  turning  lengthwise  of  the  branch,  digs  a  channel  from 
half  an  inch  to  an  inch  and  a  quarter  long, — the  larger  burrow- 
described  above,  called  the  breeding  chamber, — laying  eggs  to 
the  right  and  left  as  she  makes  her  way.  As  these  eggs  hatch, 
the  young  larva*,  very  small  at  first,  eat  outward  in  all  direc- 
tions, forming  the  closely-placed  radiating  channels  already  de- 
scribed, enlarging  the  burrow  of  course  as  they  increase  in  size 
themselves;  and  finally  when  they  have  reached  their  gi'owth, 
each  sinks  itself  in  the  sap  wood  to  a  depth  scarcely  greater 
than  its  own  thickness,  stopping  the  channel  behind  it  with  a 
little  mass  of  wood  fibc^r.  and  there  it  changes  to  the  pupa 
stage.  This  terminal  cell  is  consequently  called  the  pupal  cham- 
ber. In  this  little  harborage  the  adult  beetle  appears  and  eats 
its  way  out  through  an  opening  similar  to  that  by  which  the 
mother  entered  in  the  beginning. 

It  will  be  seen  that  not  all  the  perforations  (with  which  the 
bark  may  be  as  thickly  peppered  as  if  filled  with  a  charge  of 
flue  shot)  lead  into  the  larger  breeding  chambers,  but  most  of 
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them,  in  fact,  are  exits  for  the  escape  of  beetles  which  have 
matured  within  the  wood  and  lead  directly  int6  the  deserted 
pupa  chamber. 

As  these  beetles  may,  and  apparently  commonly  do,  return  at 
once  to  the  bark  and  wood  of  the  tree  from  which  they  have 
just  emerged,  the  injury  may  spread  rapidly,  with  the  effect  to 
completely  undermine  the  bark  as  far  as  it  extends,  by  the 
destruction  of  the  cambium  layer.  The  tree  is  of  course  deadened 
as  far  as  the  injury  ffoes.  Birds  not  infrequently  search  these 
deadened  places  and  break  the  bark  away  or  leave  it  hanging 
in  shreds. 

Sometimes  the  trunks  of  trees,  especially  the  peach,  will  be 
penetrated  by  opening's  of  this  same  sort  Which  do  not  end  in 
burrows,  but  stop  presently  without  further  development. 
Whether  these  are  abortive  efforts  to  enter  for  breeding  pur- 
poses, or  simply  holes  dug  in  feeding,  vre  are  not  certainly  able 
to  say.  Their  great  number  in  the  trunk  of  the  peach,  and  the 
extensive  bleeding  which  they  cause  must  sometimes  do  consid- 
erable harm,  and  may  even  so  weaken  the  tree  as  to  leave  it 
subject  to  more  serious  attack.  Indeed,  this  injury  to  the  trunk 
has  occasionally  been  noticed  in  company  with  the  usual  bur- 
rowing and  destruction  of  bark  upon  the  branches  and  twigs  of 
the  same  tree. 

DESCRIPTION. 

The  little  beetle  by  which  the  perforations  are  made  is  about 
one  tenth  of  an  inch  in  length  and  one  third  as  wide,  nearly 
black,  except  the  tip  of  the  wing  covers  and  lower  part  of  the 
legs,  which  are  russet-red.  It  is  somewhat  cylindrical  in  general 
form,  and  under  a  glass  of  moderate  power  shows  a  clothing  of 
yellowish  hairs  on  head  and  wing  covers  and  a  minute  regular 
grooving  of  the  latter,  with  small  punctures  between  the 
grooves.  The  thorax  is  also  punctured  and  delicately  margined 
behind  and  at  the  sides.  The  head  is  vertical,  the  jaws  stout 
and  short,  the  antenniP  short  and  strongly  clubbed. 

The  larva  or  grub,  if  it  may  be  so  called,  is  without  feet, 
white,  transversely  wrinkled,  with  a  small  brown  head.  The 
anterior  segments  of  the  body  are  considerably  thickened,  and 
behind  these  the  form  tapers  slightly  to  the  end.  It  is,  like  the 
beetle,  about  one  tenth  of  an  inch  in  length. 

For  technical  uses  I  add  a  fuller  description  of  these  two  most 
important  stages. 

Ini&p^o. — Elongate  oval,  piceous  black,  feebly  shining,  sparsely 
clothed  with  whitish  hairs,  antenna*,  tips  of  femora,  tibia?,  tarsi, 
and  usually  the  apical  margins  of  elytra,  reddish  brown.  Head 
finely  and  very  densely  punctate  above,  front  finely  longitudi- 
nally aciculate,  more  densely  hairy,  remainder  of  head  nearly 
glabrous,  beneath  strongly  transversely  striate.  Thorax  sparse- 
ly hairy,  disk  glabrous ;  more  coarsely  punctate,  less  densely  on 
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the  disk,  the  punctures  more  or  less  elongated  and  confluent 
into  lon^tudiual  striae.  Elytra  longer  than  thorax,  narrower 
behind,  tips  serrate,  separately  rounded,  surface  striate,  htn» 
with  close-set  punctures,  as  coarse  as  those  of  the  thorax,  in- 
tervals wide,  with  a  single  row  of  equally  coarse  and  close-set 
punctui-es  bearing  at  intervals  conspicuous  erect  whitish  bristles : 
surface  also  more  or  less  obliquely  wrinkled,  especially  near  the 
sides  and  suture;  humeral  callosities  feebly  wrinkled.  Surface 
beneath  and  legs  finely  aluta(*eous,  densely  and  very  coarsely 
punctate;  thoi*ax  and  legs  Hparsel3^  hairy,  disk  of  prosternum 
nearly  glabrous;  abdomen  compressed  at  base,  less  coarsWy 
punctate,  clothed  with  erect  bristles  like  those  on  elytra;  de- 
clivity almost  plane,  not  margined,  rising  regularly  fi*om  near 
base  of  abdomen  to  its  apex;  last  segment  concave  near  posterior 
margin.    Ix^ngth  2—2.5  mm.     (PI.  I.,  fig.  3.) 

Larva. — Oblong,  cylindrical,  thicker  anteriorly,  feeblj'  shining, 
finely  granulate  or"  rugose,  whitish,  head  above  and  at  the 
sutures  below,  and  palpi,  brownish  ferruginous,  clypeus  paler, 
mandibles  black.  Head  small,  clypeus  distinct,  feebly  emarginate 
in  front,  anterior  and  posterior  margins  nearly  parallel,  labrura 
brownish  dusky,  semicircular,  bearing  on  the  anterior  margin 
three  to  five  punctlform  impressions  and  a  few  setee;  mandibles 
smooth,  rather  blunt;  palpi  Particulate,  the  ba«al  joint  paler, 
short  and  thick,  the  second  brownish,  more  slender,  antennae 
two-jointed,  minute,  situated  near  the  base  of  the  mandibles; 
just  above  this  a  puncture,  which  seems  to  contain  a  single  minute 
ocellus.  Thoracic  segments  somewhat  thicker  than  the  abdo- 
men, more  densely  granulate  and  subopaque,  the  cervical  shield 
with  the  posterior  margin  deeply  not<jhed  on  each  side,  a  densely 
granulate  and  opaque  anterior  and  posterior  border  and  median 
line,*  the  latter  sulcate  and  narrowed  in  front,  and  lateral  lines 
extending  forward  each  side  from  the  notches  in  the  posterior 
margin,  but  becoming  obsolete  before  attaining  the  anterior 
boi'der,  the  remaining  spaces  shining  and  but  feebly  rugose: 
following  segments  finely  wrinkled  transversely,  and  granulate. 
Body  posteriorly  subtruncate,  anal  segment  (juadrate,  densely 
gi-anulate  and  opaque,  the  anal  aperture  in  the  form  of  an  X\ 
Spiracles  faintly  darker  than  ground  color,  surrounded  by  con- 
centric wrinkles.    Length  2—2.5  mm.    (PI.  I.,  fig.  1.) 

LIFK   HISTORY   AND   REMEDIES. 

The  facts  at  hand,  when  all  combined,  are  not  sufficient  to 
settle  positively  even  the  general  features  of  the  life  history  of 
this  insect,  but  leave  in  doubt,  indeed,  the  number  of  broods. 
Schmidberger's  account  above  referred  to,  the  only  one  based 
on  continuous  observations  throughout  the  year.  Would  make 
it  single  brooded  in  the  latitude  of  Vienna,  but  his  infested 
apple  twigs  were  kept  the  whole  year  in  the  house,  and  the 
transformations  are  quite  as  likely  to  have  been  retarded  in 
summer  by  this  treatment  as  to  have  been  hastened  in  winter. 
It   may    be,    consequently,  that   his    beetles   which   emerged  in 
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February  would  have  come  out  the  preceding  autumn  in  time 
to  lay  their  eggs  for  another  generation  if  the  tree  in  which 
they  were  bred  had  been  exposed  to  the  open  sun.  This  matter 
is  not  of  immediate  practical  importance,  however,  as  all  direct 
observations  in  Europe  and  America  show  that  the  insect  passes 
the  winter  only  as  a  larva  under  the  bark,  and  that  these  hiber- 
nating larvae  transform  and  escape  as  adults  from  early  spring 
to  summer,  beginning  to  emerge  as  early  as  the  last  of  March, 
and  laying  their  eggs  without  delay.  Eggs  are  certainly  laid  in 
the  fall  (September),  and  the  beetles  then  perish  in  ourfatitude. 
The  larval  hibernation  in  the  tree  is  the  vulnerable  point  in  the 
biography  of  this  insect,  and  suggests  at  once  the  most  certain 
and  simple  remedy;  viz.,  the  destruction  by  fire,  in  winter,  of 
the  trees  or  parts  of  trees  containing  them." 

While  it  can  hardly  be  said  at  present  that  it  would  be  wise 
to  destroy  every  tree,  root  and  branch,  which  contains  the  in- 
sect in  any  number,  it  certainly  is  best  that  all  trees  badly  in- 
fested should  be  cut  up  and  burned  during  the  winter  months, 
and  that  punctured  twigs  and  branches  of  those  less  severely 
attacked  snould  be  cut  away  and  similarly  destroyed.  As  the 
l)eetle8  may  begin  to  emerge  in  March,  this  procedure  should 
not  be  too  long  delayed.  It  is  now  scarcely  possible,  however, 
to  completely  exterminate  this  insect  in  Illinois  by  any  measures 
which  may  be  reasonably  taken  at  the  present  time.  It  is  too 
wide-spread,  occurs  in  too  great  a  variety  of  fruits,  quit/e  pos- 
sibly even  in  those  growing  wild  in  woodlands,  and  its  life  his- 
tory is  too  imperfectly  known  to  make  advisable  the  drastic 
measures  which  an  effort  at  extermination  would  require. 
Especially  I  judge  that  legal  compulsion — only  to  be  used  as  a 
last  resort — should  at  least  be  delayed  until  all  the  facts  are 
learned  and  until  all  reasonable  measures  have  been  tested,  in- 
cluding a  thorough-going  co-operation  among  fruit-growers  in 
Southern  Illinois.  An  attempt  at  extermination  would  mean 
the  absolute  destruction  of  every  tree  showing  even  the  least 
attack;  and  if  later  investigation  should  make  known  some  less 
expensive  method,  or  if  a  study  of  the  prevalence  of  parasitism 
should  give  us  ground  to  expect  a  natural  limitation  of  the  in- 
jury, no  such  destruction  could  be  justified  by  the  event.  The 
investigations  of  the  next  two  years  will  doubtless  clear  up  un- 
certainties, and  enable  fruit-growing  communities  to  act  wisely 
and  effectively.  There  is  a  possibility  that  thorough  treatment 
of  the  trees  with  some  poison  spray — esi)ecially  if  an  adhesive 
substance  is  mixed  with  it — at  the  time  of  year  when  these 
beetles  are  making  their  way  into  the  bark,  would  have  the 
effecrt  completely  to  arrest  this  injury  at  the  same  time  that  it 
should  protect  the  trees  against  the  cankerworm  and  many 
other  destructive  species.  Even  the  application  of  soap  and 
soda  poisoned  with  arsenic,  now  used  against  ordinary  borers, 
if  applied  to  the  larger  branches  as  well  as  the  trunk,  might 
be  found  to  chec?k  sufficiently  the  mischief  done  by  this  bark 
beetle. 
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The  suggestion  made  by  Taschenberg  is  also  worthy  of  note, 
namely,  that  since  only  the  less  vigorous  trees  are  successfully 
attacked, — the  more  thrifty  ones  pouring  out  such  floods  of  sap 
when  pierced  as  either  to  drive  away  the  beetles  or  to  prevent  the 
development  of  the  young, — ^it  is  possible  that  trees  alreadv  in- 
fested to  some  small  extent  may  be  sustained  by  care  and  fer- 
tilization. Probably  the  best-kept  orchards  and  most  vigorous 
trees  will  be  least  likely  to  suffer  from  this  borer. 

AMERICAN  LITERATURE. 

1878. 

Le  Conte,  J.  L. — Description  of  New  Species  [of  Michigan  Coleop- 
tera].    (Proc.  Am.  Philos.  Soc,  1878,  v.  17,  p.  626.) 

•'This  is  a  suitable  opportunity  to  notice  the  introduction  of 
this  European  species  [Scolytvs  rugulosus]  into  the  United 
States.  1  have  received  specimens  from  Elmira,  N.  T.,  where  it 
attacks  peach-trees.  According  to  Ratzeburg  it  is  rare  in  Ger- 
many, but  is  found  upon  plum  and  apple  trees.'' 

1880. 

Riley,  C.  V. — Minute  Borers  in  Cherry,  Peach,  and  Plum  trees. 
(Am.  Ent.,  1880,  v.  3,  p.  298.) 

Receives  specimens  of  a  beetle  which  has  for  several  years  de- 
stroyed all  cherry,  peach,  and  plum  trees  set  out  on  a  particu- 
lar lot  at  Fairhaven,  N.  J.  Said  to  bore  in  the  trees  little  holes, 
which  fill  with  gum,  the  trees  soon  dying. 

Also  from  Coopersburg,  Penn.,  receives  specimens  of  a  small 
beetle  said  to  have  so  profusely  stung  a  young  cherry-tree,  trunk 
and  branches,  that  it  is  not'expecticd  to  recover."  The  same 
beetle  in  both  instances, — Scolytus  rugulosus,  Ratz.  It  is  a  na- 
tive of  Europe^  probably  introduced  here  at  a  rec^ent  date,  but 
it  has  spread  rapidly  and  does  more  damage  here  than  there. 
Received  the  insec*t  some  years  ago  from  Hillsborough,  Mo., 
and  Williamsport,  Md.,  attacking  also  the  peach;  and  it  occun? 
in  the  District  of  Columbia. 

1882. 

Pknhallow,  D.  p.— Diseases  of  Plants.  Peach  Yellows.  (Hough- 
ton Farm  Experiment  Dept.  [Publications],  Ser.  3,  No.  2, 
p.  38.) 

Under  head  of  injuries,  speaks  of  the  possible  connection  of  in- 
juries by  Scolytus  rugulosus  with  the  peach  yellows.  This  in- 
sect injured  several  trees  near  Houghton  Farm  during  above 
year.  So  far  as  observations  go,  beetles  may  penetrate  thick 
bark  to  the  wood,  but  no  larvtiB  and  no  lateral  channels  were 
found  except  in  thinner  and  more  tender  bark  of  younger  trees. 
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lu  this,  larvflB  occur  abundantly  during  winter.  Bark  thrown  up 
in  Blig^ht  warts  and  finally  turns  black.  Ravages  confined  to 
cambium  re^on,  which  may  be  completely  destroyed.  Says  all 
the  cases  under  his  observation  have  shown  the  borers  to  be 
acting  upon  diseased  trees.  Quotes  'communication  from  Dr. 
Riley  as  follows:  *'So  far  as  known,  this  borer  and  other  species 
of  Scolytidee  usually  attack  only  those  trees  which  have  suffered 
from  frost  or  disease,  i.  e.,  they  oviposit  only  in  such  trees;  but, 
for  feeding  purposes,  they  also'  attack  healthy  trees.  While  this 
beetle  is  now  known  from  Virginia  to  New  York,  it  is  believed 
to  be  a  recent  importation  from  Europe,  since  its  earliest  notice 
in  this  country  was  in  1877.  The  most  effective  mode  of  deal- 
ing with  it  is  to  destroy  the  tree  before  spring  opens." 

1884. 

Hagen,  H.  a.— Scolytus  rugulosus  in  Branches  of  Pear-trees 
which  were  killed  by  Pear-Blight.    (Can.  Ent.,  1884,  v.  16, 

B).  161-163;    brief   abstract  in  Fruit  Growers'  Journal, 
ay  21,  1885.) 

During  1883-84  large  branches  of  young  pear-trees  in  Cam- 
bridge,-Mass.,  were  killed  by  pear-blight;  the  next  year  greater 
injury;  finally  the  whole  tree  succumbed.  All  trees  had  been  in 
a  healthy  state.  The  branches  were  densely  inhabited  by  Scolytus 
ragulosus,  as  proved  by  comparison  of  the  beetle  with  specimens 
from  Germany.  Mentions  articles  of  Le  Conte  and  Biley,  ab- 
stracted above,  and  gives  a  partial  summary  of  American  and 
European  literature. 

Insect  attacks,  in  great  numbere,  branches  and  often  young 
twigs  of  living  trees  belonging  to  the  genera  Pyrus  and  Prunus  so 
that  the  infested  part  of  the  tree  must  perish.  It  multiplies 
rapidly,  and  a  second  brood  is  supposed  to  occur.  A  few  females 
laid  so  many  eggs  that  the  larvoB  from  them  destroyed  the  bark 
of  a  stem  nearly  a  foot  long.  They  cannot  easily  be  eradicated 
or  even  diminished  in  numbers  except  by  burning  the  trees  at- 
tacked. 

From  his  own  observation  thinks  pear-blight  is  connected  with 
this  beetle.  Twigs  were  attacked  about  two  feet  from  their  ori- 
jrin.  The  next  year,  if  dead  branches  are  not  removed,  the 
l)eetle8  go  further  down.  The  "cradle''  is  perpendicular  gener- 
ally and  about  an  inch  long.  The  galleries  may  reach  a  length 
of  four  inches,  deeply  injuring  the  sap  wood.  The  hole  for  the 
pupa  extends  4  mm.  into  the  wood.  Has  observed  beetles  in 
{)ear-treeH  only,  but  has  specimens  from  Europe  found  in  plum. 

Harman,  J.  C— Injury  to  Fruit  Trees  by  a  New  Insect.  (Georgia 
Crop  Reports,  Aug.,  1884,  p.  16;  Publications  Dept.  Agric. 
Georgia,  1884,  v.  10,  p.  176.) 

lie  f  onte  pear-trees  apparently  blighting,  but  really  infested  by 
Sf:olvta8  rugulo8U8,  as  determined  by  Riley.  Infests  pear,  api)le, 
p«*aeh.  and  plum,  puncturing  the  bark  and  depositing:  its  eggs. 
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The  larva  feeds  on  the  inner  bark  or  sap,  stopping  the  flow  of 
the  sap,  which  sours  the  wood  of  the  tree.  A  pear-tree  may  die 
in  one  season;  a  peach-tree  probabW  not  until  the  followinor 
spring.  The  insect  bids  fair  to  put  an  end  to  fruit-growing  un- 
less arrested.  Riley  thinks  the  beetle  was  imported  about  1877 
and  disseminated  from  Northern  and  Western  nurseries:  says 
that  it  has  no  insect  enemies;  and  advises  removing  and  burning 
infested  trees  to  prevent  the  beetles  from  spi'eading.  BeetU^ 
hatch  at  least  two  broods,  one  in  April,  the  other  in  August. 

1885. 

Hamilton,  John.— Short  Note  on  Coleoptera.  (Can.  Ent.,  1881 
V.  17,  p.  48.) 

**I  have  obtained  this  insect  twice  from  hickory  twigs  placeil 
in  a  box.  The  color  of  these  is  black,  like  S.  4-spinosu8.  I  have 
others  that  are  reddish  brown,  said  to  be  from  peach-trees.  I 
have  carefully  looked  for  it  several  times  in  diseased  trees  of  the 
last-mentioned  sj^ecies,  and  also  in  pear-trees  affected  by  blight, 
but  always  with  negative  results." 

Henshaw,  Samuel. — List  of  the  Coleoptera  of  America  North  of 
Mexico,  p.  149. 

1886. 

ScHWARZ,  E.  A. — [Remark  on  Scolyius  rugvlosus.]  (Proc.  Ent. 
Soc.  Wash.,  V.  1,  p.  30.) 

States  that  specimens  of  Scolytus  bred  from  hickory  tvvip:sby 
Dr.  Hamilton,  of  Alleghany  City,  Penn.,  and  referred  by  him  in 
a  recent  number  of  the  * 'Canadian  Entomologist''  to  *S.  ru^u- 
losus,  are  undoubtedly  not  of  that  species,  but  are  apparently 
undescribed. 

LiNTNER,  J.  A. — A  New  and  Destructive  Borer  to  be  conqiieml. 
(New  England  Homestead,  Sept.  25,  1886,  v.  20,  p.  341: 
said  to  be  copied  in  Country  Gentlemen,  Nov.  11,  1886,  v. 
51,  p.  853;  abstract,  as  below,  in  Rep.  State  Ent.,  N.  Y. 
188G,  p.  152.) 

**A  borer  stated  to  have  killed  (cherry,  peach,  and  plum  tiws 
at  Philadelphia,  of  which  the  appearance  and  habits  are  given. 
is  probably  (no  examples  sent)  Scolytus  ruffulosus  (Ratz).  \t^ 
history  in  this  country  is  detailed.  Trees  attacked  in  force  by 
it  cannot  be  saved.  They  should  be  cut  down  and  burned.  A 
soap  and  carbolic  acid  wash  would  act  as  a  preventive  of  at- 
tack. Phl^otribus  liminaris  (Harr.)  may  also  concur  in  above 
attack.'' 
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Atkinson,  G.  F.— The  Orchard  Scolytus.  (Journal  of  the  Elisha 
Mitchell  Scientific  Society,  1885—86,  p.  74;  reprinted  in 
Bull.  Agric.  Exper.  Station,  Univ.  of  S.  Carolina,  No.  4, 
u.  8..  Jan.,  1889,  pp.  79,  80.) 

Observed  during  1885-86  [at  Chapel  Hill,  North  Carolina]- 
Infests  peach,  plum,  and  cherrj^  trees,  and  has  recently  done 
considerable  damage  in  this  country,  notably  in  the  South.  The 
weight  of  opinion  indicates  that  only  diseased  trees  are  injured. 
When  attack  on  healthy  trees  is  attempted,  the  insect  is  driven 
out  by  exudation  of  g;um.  Has  seen  sound  limbs  of  healthy 
peach-trees  punctured  m  this  way,  but  no  evidence  of  eggs  be- 
ing deposited  nor  of  the  larvae  atwork.  This  bleeding  may  lead 
to  a  diseased  condition  of  the  tree,  and  thus  later  afford  mate- 
rial for  the  beetle  to  work  upon. 

Number  of  generations  in  this  latitude  is  probably  two.  In 
late  spring  (May)  and  early  autumn  (September)  beetles  exca- 
vate galleries  to  deposit  eggs.  These  galleries  are  from  half  to 
three  fourths  of  an  inch  in  length,  the  opening  being  just  the 
diameter  of  the  beetle  but  the  gallery  a  little  larger.  When  the 
eggs  are  deposited  the  female  retreats  to  the  entrance,  where 
she  remains  to  guard  her  young,  even  in  death  blocking  the  en- 
trance.   Quotes  Eichoff  on  this  habit. 

From  specimens  in  the  laboratory  two  parfisites  were  bred; 
Chiropaehys  colon,  Linn.,  and  Eupelmus  sp.  The  adult  parasites 
escape  by  cutting  cylindrical  holes  through  the  bark.  PJupelmus 
i8  quite  likely  a  secondary  parasite,  preying  upon  Chiropaehys. 
An  examination  of  infested  peach-trees  shows  the  parasite  to  be 
quite  abundant. 

1888. 

Mauten,  John.— The  Pear-Blight  Beetle,  (Prairie  Farmer,  Dec. 
15,  1888,  p.  818.) 

Reports  finding  plum  twigs  in  Edwards  county,  Illinois,  dry 
and  shriveled  and  mostly  defoliated,  as  if  affected  by  blight. 
Minute  holes  at  bases  of  several  buds,  formed  by  beetles  discov- 
ered in  burrows  and  identified  as  Xyleborus  pyri.  Brief  descrip- 
tion and  biography  of  this  species.  Suggests  cutting  off  and 
burning  these  twigs  before  the  beetles  escape. 

1890. 

Forbes,  S.  A.— New  and  Old  Insects.  (Trans.  111.  Hort.  Soc, 
1889,  v.  23,   p.  215.) 

Gives  brief  sketch  of  history  of  insect  in  America.  First  de- 
tected in  Illinois  at  Albion,  Edwards  county,  June,  1888,  burrow- 
ing the  twigs  of  cherry-trees;  and  next  received  from  Villa 
Ridge,  Pulaski  county,  where  Mr,  Geo.  W.  Endicott  had  noticed 
it  in  the  trunks  and  larger  branches  of  the  Chickasaw  plum. 
Bark  of  plum  branch  profusely  perforated  with  holes  scarcely 
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larger  than  pin-pricks.  Thickest  on  old  leaf  scars,  but  about 
equally  distributed  elsewhere.  Injuries  to  bark  and  wood  de- 
scribed.  Notes  on  life  history.  Observations  in  this  country 
make  it  seem  probable  that  there  are  two  broods.  Breeding-cage 
observations  go  to  show  that  the  beetle  often  re-enters  the 
branch  from  which  it  has  just  emerged,  though  this  may  be 
thoroughly  dead  and  dry.  General  distribution  of  attack  over 
entire  tree  makes  it  probably  impossible  to  save  a  tree  once  in- 
fested by  it.  Advises  cutting  up  such  trees  in  winter  and  burn- 
ing to  destroy  the  contained  insects. 

French,  G.  H. — The  Fruit  Bark  Beetle;  Scolytus  rugulosus, 
Ratz.     (Fruit-Growers'  Journal,  Sept.  1,  1890.) 

Reports  receipt  of  plum  bark  August  21,  from  Anna,  Illinois, 
containing  insects  of  the  above  species.  Accompanying  letter 
states  that  writer  first  saw  the  insect  in  wild  goose  plum-trees 
in  1889,  these  trees  being  affected  even  to  the  smaller  limbs, 
no  larger  than  a  lead  pencil.  '^\t  present  the  two  trees  are  cov- 
ered with  small  bugs,  such  as  I  send  to  you  to-day.  They  bore 
their  way  into  the  bark,  and  about  the  time  they  get  down  level 
with  the" bark  they  copulate." 

French  quotes  at  length  from  article  of  Forbes  in  Transac- 
tions of  Illinois  Horticultural  Society  for  1889. 

Pickles,  T. — The  Fi-uit  Bark  Beetle.  (Fruit-Growers'  Journal, 
Sept.  15,  1890.) 

Reports  additional  injuries  to  peach  and  plum  by  bark  beetle 
at  Anna,  Illinois.  Beetles  do  not  readily  leave  trees  in  which 
they  have  bred,  and  consequently  do  not  spread  rapidly  although 
they  fly  well.  Has  counted  twenty -three  burrows  to  the  square 
inch  in  plum-tree.  Advises  cutting  down  and  burning  ever>"  in- 
fested tree  in  winter. 

1891.* 

OsBORX,  Herbert.— The  Fruit  Bark  Beetle.  (Orange  Judd 
Farmer,  Jan.  10,  1891,  p.  20.) 

Reports  receipt  of  specimens  of  injured  plum  from  Girard, 
Macoupin  county,  Illinois,  showing  w^ork  oi  fruit  bark  beetle. 
Quotes  article  of  Forbes  from  Transactions  of  the  lUinois 
State  Horticultural  Society.     (See  above.) 

Goodrich,  Theodore.— Fruit  Bark  Beetle.  Heavy  losses  in 
Southern  Illinois.  (Prairie  Farmer,  Jan.  10,  1891,  p.  28: 
Orange  Judd  Farmer,  Jan.  10,  1891,  p.  20.) 

Letter  reporting  action  on  this  pest  by  the  Illinois  State 
Horticultural  Society,  and  giving  the  following  account  of  its 
injuries:  **0n  my  return  from  the  meeting,  an  examination  of 
my  own  trees  showed  many  of  them  in  all  stages  of  injury.  One 
young  peach-tree,  two  years  planted,  alive  and  vigorous  last 

*  Delay  in  publication  enables  me  to  add  the  following  recent  titles. 
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surainer,  is  now  dead.  Veteran  peach  and  plum  trees  which 
have  repeatedly  borne  bushels  of  fruit,  are  now  good  for  noth- 
ing but  the  wood  pile.  An  examination  of  a  young  pear-tree 
that  I  last  summer  supposed  had  died  of  blight,  showed 
loosened  bark,  split  apart,  hanging  in  the  wind,  or  absent  alto- 
p^ther,  showing  countless  holes  no  larger  than  a  pin,  the  work 
of  this  small  but  deadly  insect.  A  plum-tree  which  for  two  years 
h£Ls  grown  unusually  thrifty,  now  proves  to  be  badly  infest-ed, 
and  probably  will  not  leaf  again.  So  great  are  the  ravages 
already  proved,  that  many  growers  here  have  suffered  large  loss 
of  trees.  All  varieties  of  fruit  trees  seem  to  be  its  food ;  none 
are  exempt.  One  thrifty  plum  orchard,  which  last  summer 
seemed  in  its  prime,  and  has  borne  half  a  dozen  profitable  crops, 
the  owner  says  is  now  ruined  by  this  beetle.  Dead  apple-trees 
raade  into  stove  wood  last  spring,  of  which  a  few  sticks  are 
left,  show  the  unmistakable  perforations.  ♦  ♦  ♦  The 
first  indications  of  their  presence  in  the  trees,  are  small  drops  of 
gum  oozing  from  holes  the  size  of  a  pin.  An  incision  in  the 
bark  will  show  holes  going  straight  into  the  sap  wood,  but 
seldom  deeper,  and  transverse  holes  (not  unlike  the  run-ways  of 
rats)  immediately  under  the  bark.  The  life  of  a  tree  when  once 
infested  seems  to  be  very  short,  for  it  is  speedily  bored  to  death. 
*  *  *  It  is  now  said  that  nothing  but  digging  out  and 
burning  the  trees  will  destroy  the  larvce.  Wide  veicancies  have 
already  been  made  in  the  rows  of  trees,  and  unless  prompt 
action  is  taken,  every  orchard  in  Southern  Illinois  is  doomed." 

French,  G.   H.— The   Fruit  Bark   Beetle:   Scolytus  rvgulosus, 
(Trans.  111.  Hort.  Soc,  1890,  v.  24,  p.  46,) 

Refers  to  articles  in  ''Fruit-Growers'  Journal"  above  men- 
tioned. Believes  the  beetle  is  pretty  well  distributed  over  South- 
ern Illinois.  Mentions  gummy  exudations  as  evidence  of  the 
presence  of  the  beetle.  Gives  brief  description  of  the  adult  and 
methods  of  burrowing,  and  is  disposed  to  think  that  there  are 
two  broods  a  year.  Refers  to  possible  utility  of  washes  of  lime, 
carbolic  acid  and  soap,  or  soap,  carbolic  acid  and  sulphur,  or  a 
spray  of  soap  and  carbolic  acid,  applied  when  beetles  are  out. 
Only  certain  remedy  destruction  of  every  infested  tree  in  winter. 

Pickles,  T.— The  Fruit  Bark  Beetle.    (Trans.    111.    Hort.   Soc, 
1890,  V.  24,  p.  48.) 

Beetles  make  their  appearance  on  the  trees  about  the  middle 
of  July  and  stay  on  them  till  about  the  first  of  October.  De- 
scribes from  his  own  observation  the  method  of  injury.  Believes 
all  plum,  peach,  and  cherry  trees  in  Southern  Illinois  will  be 
destroyed  by  them  in  five  years  if  they  are  not  checked.  Thinks 
they  occur  in  wild  plum  and  cherry  also.  Says  that  no  tree  can 
live  over  two  years  after  it  is  once  attacked.  Makes  some  sug- 
frestions  for  the  destruction  of  the  beetle  based  upon  the  idea 
that  the  injury  can  be  arrested  if  the  adults  are  destroyed  when 
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outside  the  tree.  Supposes  that  the  beetles  hibernate,  and 
that  the  destruction  of  trees  in  winter  will  not  serve  the 
purpose. 

In  the  discussion  following  this  paper  Prof.  French  says  that 
he  believes  that  the  old  beetles  die  in  fall.  Finds  plenty  of 
larvee  in  the  wood  in  winter. 


1837. 

ScHMiDBERGEB,  JosEF.— The  Small  Bark  Beetle:  Scolvtus 
hsemorrbous,  Mey.  (KoUar's  '^Treatise  on  Insects  Injuri- 
ous to  Gardeners,  Foresters,  and  Farmers" :  English  Trans- 
lation by  J.  and  M.  Loudon,  1840,  pp.  263-2G5.) 

In  the  middle  of  May  [1834]  several  young  apple-trees  in  pote 
were  thrown  out  because  of  injury  by  the  apple  bark  beetle 
^'Xyloterus  dispar.''  The  stem  of  one  of  these  trees,  examiuetl 
later,  showed  several  small  holes,  and  very  small  beetles,  de- 
termined as  i*^colytu8  bwmorrhous,  [\  rugulosus]  were  seen 
piercing  the  bark.  The  tree  trunk  was  cut  in  pieces  and  put  in 
a  box,  but  the  beetles  penetrated  more  deeply  into  the  bark. 
The  inner  bark  was  full  ot  passages  and  hollows,  many  of  them 
extending  a  few  lines  into  the  sap  wood.  A  white  egg  lay  in 
each  furrow,  which,  after  a  few  days,  produced  a  white  larva 
which  fed  on  the  bark  or  sap  wood,  preference  being  given  to 
the  bark,  only  the  outer  part  being  left.— probably  as  a  protec- 
tion. Sap  wood  appears  to  be  attacked  by  the  beetles  only 
when  outer  and  inner  bark  are  consumed. 

The  larvee  fed  till  la.te  in  autumn.  The  tree  being  kept  in 
living  room,  their  transformation  was  hastened,  a  few  fully 
formed  beetles  being  seen  about  the  end  of  February,  1835. 
They  were  completely  at  rest  in  their  passages.  Most  of  the 
larvae  did  not  become  fully  developed  beetles  until  the  end  of 
May.    They  left  their  dwelfing  in  April. 

Any  tree  attacked  by  this  insect  in  great  numbers  must  per- 
ish. Its  usual  abode  is  the  forest.  In  1834  it  was  not  found 
in  healthy  trees  near  where  the  withei'ed  trees  were  thrown  out. 
Probably  only  attacks  trees  that  are  sickly.  Appears  to  multi- 
ply  rapidly,  and  cannot  be  eradicated  or  even  diminished  in 
number  except  by  removing  the  tree  infested.  This  i-enioval 
may  be  delayed  even  till  the  end  of  March,  as  the  beetles  do 
not  leave  their  dwelling  until  April. 

Eatzeburg,  Julius  Theodou  Christian.— Die  Forst-Insecten.  I. 
Die  Kafer,  p.  187. 
Beetle  figured  and  briefly  described.    Figure  of  injured  branch 
with  bark  removed.    Injurious  at  various  places  in  Germany  to 
plum  anl  apple,  killing  branches  or  very  weak  stems. 

•As  a  meann  to  a  knowledfire  of  European  opinion  oonoerning  the  Ufe  history  and  habits 
of  this  insect,  ospocialljr  with  refenmco  to  the  unsettled  question  of  Its  relations  to  healihy 
treorf.  I  presont  an  abstract  of  the  foreign  articles  on  the  species  in  the  library  of  my  office. 
There  are  a  few  others  which  I  have  not  seen. 
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1861. 

GorREAU,  Ch. — Le  Petit-Rongeur  du  Pommier  {Scolytus  rugu- 
I0SU8,  Ratz.)  (Les  Insectes  Nuisibles  aux  Arbres  fruitiers, 
etc.,  p.  22.) 

Fi-eguently  attacks  old  apple-trees  and  even  young  ones  of 
languid  growth,  causing  the  twigs  to  die  and  dry  up  until  the 
tree-top  may  be  crowned  or  surrounded  by  dry  branchlets. 
New  shoots  spring  out  to  take  the  place  of  those  killed,  with 
the  effect  to  hasten  the  death  of  the  upper  branches.  These 
sproats  are  then  attacked  in  turn,  the  malady  killing  the  tree 
after  two  or  three  years.  Appearance  of  injured  branches  and 
the  work  of  the  beetle  described  in  detail. 

Larvae  get  their  growth  by  beginning  of  winter,  pupate  the 
last  of  May,  and  mature  in  June.  Beetle  and  larva  and  two 
parasites  (Blacus  fuscipes  and  Pteromalus  bimaculatus)  de- 
scribed. 

Must  be  opposed  by  maintaiuin^  the  vigor  of  the  tree.  Ap- 
pears to  have  for  its  natural  mission  the  destruction  of  sick  or 
feeble  trees  or  branches,  but  still  may  be  injurious  to  man,  like 
many  other  insects   whose  function  is  beneficial  to  nature  at 

larg:e. 

18fi2. 

DoBNEB,  E.  Ph.— Handbuch  der  Zoologie,  II.,  p.  164. 

Briefly  described.  Found  in  plum,  cherry,  apple,  and  quince, 
and  also  in  dry  branches  or  mountain  ash.  Trunks  and 
branches  die,  and  beetle  may  consequently  become  noticeably 
injurious. 

1867. 

BoisDUVAL,  Jean  Alphonse.— Essai  de  V  Entomologie  Horticole, 
p.  162. 

The  author  describes  injuries  of  Scolytidce  in  general,  giving 
it  as  his  own  judgment,  after  long  study,  that  the  '^effect  has 
been  mistaken  for  the  cause;"  or,  in  other  words,  that 
trees  are  attacked  by  Scolytidte  only  because  they  are 
already  diseased,  and  "that  it  is  absolutely  necessary  to  the 
|>ropay:ation  of  these  borers  that  the  bark  and  the  cambium 
should  have  undergone  some  morbid  alteration.  Quotes  cor- 
roborating opinions  and  describes  illustrative  instances.  Refers 
to  S.  rugulosus  as  occurring  often  under  the  bark  of  **old  dis- 
eased fruit-trees." 

1872. 

Kaltenbach,  J.  H.— Die  Pflanzen-Feinde  aus  der  Classe  der 
Insecten,  p.  154. 

Brief  observations  on  injuries  and  life  history. 
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1873. 

mologie.    Introduction:    Colfiopteres,  p.  640. 
S  rueulosus  lives  under  bark  of  diseased   pear,  apple,  plum, 
and  Sofct^ees.    Valuable  discussion  of  injuries  by  Scoljtida- 
fneeneral  given  on  pages  636-640.    Ferris,  Gpureau,  and  Bois- 
dum^n    France,  ^Lfebich,     Lincker,    Thieri^h^^iegmann 
KrutscCetc..   in   Germany,   and   Walla.*  in  England,  believe 
Siat  scolytids  attack  only  trees  already  diseased      Others  in- 
cluding the  older  entomologists  Gmebn,  Uliger,  and  Eatzeburg. 
have  taken  the  opposite  view. 

1879. 
Taschenbebg,    E.    L.-Einfiihrung    in    die  Insekten-Kunde.  p. 
246.  ^  , 

Brief  descriotion  of  beetle.    Infests  apple,  plum,  cherry,  peach, 
and  quincr  fiSes  appear  in  May,  but   freshly-made  burrows 
?an  Xo  S  found  in  October.     Breeding  and   oviposition  and 
SbitsCt  larva  and  pupa  summarily  treated      Transformation 
oflarvS  from  flrsU^d  eggs  completed  by  end  of  June.    An  hor 
?hink8  autumnal  burrows  mav  be  made  by  these  firsthngs  of  the 
brood,  and  that  those  from  eggs  later  laid  ^beruate  as  larvj 
to  bre^  in  spring.     Notices  Schmidbergers   account  of  the  hie 
histo^  [Se4  abSve.]    Itemedies  are  (1)  8Pec»^\. «*«  ^°'^^,^: 
Shment  of  trees  attacked,  since  it  is  known  that  the  b«'tle^ 
bS  by   preference,  for  breeding,  pla.^  where  the  sap  floj. 
«lnwlv   like  knots,  the  beginnings  of  branches,  etc.;  (2)  r«jnoT 
al  S  destruct^n  of  undermined  bark   about  the  middle  o 
Julv   or  of  the  whole  tree  in  cases  of  hopeless  injury;   and  (3 
for  the  protection  of  especially  valuable  trees  the apph^taono. 
a  mixture  of  fresh  cow-clung,  toba^co-mfusion,  bullocks  blood, 
and  slaked  lime. 

1881. 
EtcHOFF,  W.-Die  Europaischen  Borkenkafer,  pp.  157, 158. 

Author  describes  beetle  and  figures  denuded   branch  of  P^um 
iUnstratinir  its  iniuries.     Hibernates  and  breeds  under  the  bar^ 

KiS  plum!  apple,  pear,  and  cherry   -d^s^t^Sr;; 
nnd  elm    soon   killing  the  parts   attacked.      Kepeatedlj  loju 
Wternating  a^  larvafbut  b^  May  .both  pup«  and  images  n.a 
bl  found.     Suspects   two   generations.     Advises   removal  anu 
burning  of  all  diseased  branches. 

1884. 
TozzETTi,  AD.TARGiONi.-Coleotteri  agrari.  (AnnaU  di  Agricoltura 
[Italy]  1884,  p.  342.) 
S   rutralofiua  attacks  especially  fruit-trees,  excavatmg  sno 
galleries  under  the  bark  rather  deep  in  the  alburnum. 
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EXPERIMENTS  WITH  THE  ARSENICAL  POISONS  FOR  THE 
PLUM  AND  PEACH  CDRCULIO. 

{Conotracbelus  nenuphar,  Hbst.) 

The  object  of  the  following  experiments  was  to  ascertain  some 
details  of  the  food  and  feeding  habits  of  the  curculio  and  to 
test  its  sensibility  to  arsenical  poisons  when  distributed  on  the 
trees  which  the  insect  frequents.  In  the  case  of  the  peach  it 
was  important  also  to  find  what  amount  of  these  poisons  the 
leaves  might  receive  without  marked  injury. 

FEEDING  EXPERIMENTS. 

June  15,  1888,  plum  curculios  confined  with  plum  leaves. 
June  16,  one  observed  makiqg  a  deep,  sharp,  oblong  excavation 
in  the  midrib;  similar  work  on  otlier  midribs,  petioles,  and 
stems.  Beetles  also  seen  gnawing  the  surfaces  of  the  leaves, 
fspecially  the  fresher  terminal  ones.  Leaves  removed  and  green 
plums  substituted.  June  19,  plums  peppered  with  holes,  some 
iontaining  eggs,  others  not.  July  2,  fresh  lot  of  beetles  impris- 
oned with  both  leaves  and  green  plums.  The  next  day  both 
had  been  eaten,  the  plums  perhaps  the  more  freely. 

Several  examples  taken  April  14,  1889,  before  peach-trees 
were  in  bloom,  were  proven  by  dissection  to  have  last  fed  on 
dead  vegetation,  as  shown  by  the  absence  of  chlorophyl  and 
the  presence  of  some  of  the  fungi  of  decomposition.  Curculios 
<^onfined  April  19  with  both  dead  and  living  peach  leaves  fed 
only  on  the  latter,  not  having  touched  the  dead  leaves  at  the 
end  of  three  days.  Peach  blossoms  being  placed  in  the  ca,ge, 
with  fresh  leaves  also,  April  22,  both  were  freely  eaten  at  once, 
the  blossoms  being,  however,  evidently  preferred.  Both  calyx 
and  corolla  were  perforated  with  small  round  holes,  and  eaten 
away  from  the  edge. 

Three  specimens  taken  in  Southern  Illinois  were  dissected  April 
23  and  found  to  contain  vegetable  tissues,  chiefly  of  leaves  (as 
shown  by  the  fragments  of  spiral  vessels),  without  fungi,  and 
with  more  or  less  chlorophyl.  Vegetable  hairs  and  peculiar 
pollen  grains,  not  those  of  fruit  blossoms,  were  also  recognized. 

Thinking  it  possible  that  the  curculio  might  feed  on  flowers 
somewhat  indiscriminately,  we  put  a  number  under  a  bell  glass 
with  roses  in  full  bloom.  The  next  day.  May  19,  the  petals 
were  much  eaten,    and   two   days   later  calyx   peduncles   had 


22 


likewise  been  attacked.  The  rose  leaves  were  not  injured.  When 
rose  blooms  and  peach  leaves  together  were  offered  the  im- 
prisoned beetles,  they  fed  freely  on  both. 

Again,  May  23,  curculios  were  confined  with  both  bush  honey- 
suckles and  snowballs  in  blossom.  The  next  day  the  honey- 
suckle blossoms  were  eaten,  and  on  the  second  day  those  of  the 
snowball  also.  On  the  other  hand,  beetles  shut  up  with  pa^h 
leaves  and  peony  flowers  ate  the  peach  at  once,  as  usual,  Imt 
refused  the  peony  entirely,  not  having  eaten  it  at  all  after  ten 
days. 

INSECTICIDK  EXPERIMENTS, 

My  first  experiments  with  insecticides  for  the  curculio  alone 
were  made  July  6,  1888.  Two  lots  were  placed  under  glass 
with  leaves  and  green  fruit  of  the  plum,  the  food  of  one  beinir 
sprayed  with  Paris  green,  1  pound  to  50  gallons  of  water,  and 
the  other  not.  The  first  beetle  died  in  the  poisoned  lot  July  0, 
and  the  next  day  all  were  dead,  the  check  lot  continuing  with- 
out loss.  July.  28  a  similar  experiment  was  made  with  Paris 
£:reen,  1  pound  to  100  gallons,  applied  until  the  leaves  began 
to  drip.  The  poisoned  beetles  commenced  to  die  the  next  day, 
and  five  of  the  six  were  dead  on  the  31st.  In  the  check  lot  of 
six,  on  the  other  hand,  only  one  was  dead. 

An  experiment  begun  with  1  pound  to  200  gallons  was  un- 
avoidably suspended  two  days  after,  before  results  were  reached. 

Next,  April  19,  1889,  a  lot  of  curculios,  greatly  exhauster!  by 
long  confinement  in  transit,  were  divided  into  five  lots— the  first. 
of  twenty -four,  a  check ;  the  second  and  third  of  twelve  each: 
the  fourth  of  nine;  and  the  fifth  of  twelve.  The  food  of  the 
second  lot  was  treated  with  Paris  green  mixed  with  water  at 
the  rate  of  I  pound  to  100  gallons;  that  of  the  third,  with  a 
pound  to  200  gallons ;  the  fourth,  a  pound  to  300;  and  the 
fifth,  a  pound  to  500  gallons. 

The  previous  hardships  of  the  check  lot  caused  many  of  them 
to  die,  most  of  them  having  been  insensible,  in  fact,  when  first 
released ;  but  the  effects  of  the  poison  were  nevertheless  evident, 
as  shown  by  the  subjoined  table: 

Paris  green  experiment  No,  1,  Apr,  19,  1889, 


Check  lot. 

lib.  to  100  gale. 

lib.  to  200  sals. 

lib.  to  900  gals. 

lib.  to  500  gals. 

Died. 

Numbor  used, 
24. 

Number  used. 
12. 

Number  used, 
12. 

Number  used. 
9. 

Number  u^^J- 
12. 

Aprll22 

3 
2 
2 
2 
1 
2 

3 

1                      2 

23 

2 

1 

2                        '^ 

24 

25 

3 

4 

2 

I            I 

26 

3 
2 
2 

I 

27 

1 

29 

I                         > 

Total 

10 

12 

12 

9       1                 12 

23 

May  4  this  experiment  was  repeated  with  a  fresher  lot  of 
beetles  with  more  marked  results,  cureulios  commencino^  to  die 
two  days  after  treatment  in  all  the  poisoned  lots  but  one,  all 
of  one  lot  being  dead  in  nine  days,  and  in  ten  days  all  of  every 
poisoned  lot  but  a  single  beetle.  In  the  check  lot,  meanwhile, 
onlv  one  had  died. 


Paris  green  experiment  No,  2^  May  4,  i889. 


Check  lot. 

1  lb.  to  100  f^als. 

I  lb.  to  200  gals. 

llb.toSOOfirals. 

lib.  to 500 sals. 

Died. 

Number  used, 
13. 

Number  used, 
12. 

Number  used, 
13. 

Number  used, 
22. 

Number  used, 
22. 

May  1 

3 

1 
1 
2 
3 

1 

2 

1 

7.  ;:::;; 

4 
2 
3 

4 
6 
2 

1 

2 

8. 

2 
3 

1 

1 

r* 

3 

10. 

1 

4 

11 

4 

13 

4 

5 

14 

i 

1 

Total 

1 

12 

12 

22 

21 

In  both  the  above  experiments,  as  also  in  the  following,  peach 
leaves  were  used  as  food,  and  these  were  sprayed  but  once. 

All  strengths  of  the  poison  mixture  here  killed  the  beetles 
feeding  on  it,  the  difference  being  seen  in  the  rapidity  with 
which  they  took  effect.  In  four  days  from  poisoning  the  ratios 
killed  were  42  per  cent,  in  lot  two,  33  per  cent,  in  lot  three,  27 
per  cent,  in  lot  four,  and  18  per  cent,  in  lot  five. 

Finally,  May  17,  a  still  more  extensive  experiment  was  begun 
with  London  purple,  three  hundred  and  forty-seven  cureulios 
being  divided  into  five  lots  as  before,  their  treatment  differing 
from  that  of  the  foregoing  only  in  the  substitution  of  London 
purple  for  Paris  green.  The  results  were  rendered,  however, 
somewhat  less  satisfactory  by  the  lateness  of  the  season,  which 
probably  accounts  for  the  number  of  deaths  in  the  check. 
Other  parallel  observations  led  to  the  conclusion  that  spent 
adults,  doubtless  the  earliest  to  emerge,  were  already  beginning 
to  die  spontaneously.  The  experiment  was  continued  for  eight 
days,  when  all  the  cureulios  of  the  first  lot  were  dead,  and 
nearly  all  of  the  other  poisoned  lots,  a  fourth  of  the  check  hav- 
ing  also  perished. 
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LoiidoH  purple  experiment.  May  17,  1SS9. 


Check  lot. 

I  lb.  to  100  firals.  1  lb.  to  200  gals. 

1  lb.  to  SOO  gals.  1  lb.  to  5M  gals. 

Died. 

Number  used, 
47. 

Number  used, 
lUO. 

Number  used, 
100. 

Number  used. 
50. 

Number  used. 

May  19 

S5 
18 

18 
10 
5 
6 

37 
19 
10 
11  . 

7 

5 

16 
4 
2 
9 
7 
3 

11 

S:  ...... 

6 

ai 

22 

1 

4 

10 

23 

24 

5 
4 

8 
S 

Total 

10 

92 

89       1                   41 

45 

EFFECT  ON    THE    FOIJAGE. 

It  is  well  known  to  fruit-growers  that  the  leaves  of  the  peach 
are  much  more  sensitive  to  the  scorching  effect  of  the  arsenical 
poisons  than  those  of  the  apple  or  plum,  and  it  is  important 
to  know  just  how  strong  a  mixture  of  the  common  arsenical 
insecticides  that  tree  will  bear  under  favorable,  and  also 
under  unfavorable,  conditions.  My  experiments  on  this  point 
are  incomplete,  but  they  are  given  here  for  what  they  are  worth. 

First,  two  branches  of  a  peach-tree  were  sprayed  May  18 
with  London  purple  mixture,  a  pound  to  100  and  a  pound  to 
200  gallons  respectively.  A  week  later  no  noticeable  difference 
could  be  made  out  between  the  condition  of  the  two  branches, 
the  tips  of  the  leaves  in  both  being  somewhat  deadened  and  dry. 
May  20  identical  applications  were  made,  with  no  apparent 
effect  on  the  foliage  by  May  22.  Heavy  rains  followed,  and 
no  further  observations  were'  made. 

June  6  two  other  branches  were  spraved  as  before.  A  heavy 
rain  followed  June  8,  and  more  upon  the  9th.  On  the  10th  the 
effects  of  the  poison  were  somewhat  apparent  on  both  branches, 
reddish  discolorations  occurring  where  the  fluid  had  gathered 
in  drops  and  also  along  the  margins  of  the  younger  leaves. 
Further  rains  occurred  on  the  16th  and  17th.  On  the  18th  the 
discolored  spots  had  increased  in  size,  those  on  the  branch 
sprayed  with  the  stronger  solution  being  somewhat  larger  and 
more  numerous.  No  leaves  had  fallen,  but  those  wonst  affected 
were  easily  detached,  and  doubtless  would  have  fallen  event- 
ually. This  loosening  of  the  leaves  was  evidently  due,  not  to 
damage  to  the  petiole,  but  to  premature  ripening  of  the  leaf,* 
consequent  on  the  chemical  injury  to  the  blade.  June  8  two 
other  oranches  were  sprayed  as  before,  substituting  Paris  green 
for  London  purple  in  both  mixtures.  Light  rain  followed  the 
same  day,  and  more  on  the  9th.  On  the  10th  a  scorching  of 
the  leaves  was  somewhat  evident,  a  little  more  so  where  the 
stronger  mixture  was  used,  while  on  the  18th  the  condition  of 
the   foliage   was   practically  the   same   as   on   those   branches 

*  Ascertained  by  studying  sections  of  the  petiole. 
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treated  with  Loudon  purple — if  anythiug,  a  little  less  severely 
injured.  There  was  also  a  barely  perceptible  differeuce  in  favoV 
of  the  weaker  mixture.  Supposing;  that  all  the  worst-injured 
leaves  were  rendered  practically  useless  to  the  tree,  the  loss  of 
foliage  would  probably  amount  to  4  or  5  per  cent. 

There  can  certainly  be  no  further  question  of  the  liability  of 
the  curculio  to  poisoning  by  very  moderate  amounts  of  either 
London  purple  or  Paris  green  while  feeding  on  the  leaves  and 
fruit  of  peach  or  plum,  but  much  additional  experiment  is 
needed  to  test  the  possibility  of  preventing  serious  injury  to 
these  fruits  by  this  means.  The  pupal  hibernation  and  late 
appearance  of  a  considerable  percentage  of  the  curculios  make 
it  possible  that  spraying  must  be  several  times  repeated,  and 
{)erhap8  carried  further  into  the  season  than  is  consistent  with 
safety;  and  the  limit  of  tolerance  of  these  poisons  by  the  peach 
under  ordinarily  trying  circumstances  has  not  been  clearly  as- 
certained. Further"  the  observations  above  reported  on  the 
food  plants  of  the  curculio  make  it  likely  that,  in  nature,  a 
smaller  proportion  of  the  food  of  these  beetles  comes  from  the 
I)ea<?h  or  plum  than  has  hitherto  seemed  probable,  and  that 
poisons  there  applied  would  kill  less  certainly.  It  seems  worth 
while  to  make  the  attempt  to  attract  the  adult  to  flowering 
plants  in  the  orchard  other  than  the  peach,  with  the  hope  of 
poisoning  it  there  (especially  late  in  the  season),  without  using 
these  dangerous  insecticides  on  fruits  afterwards  to  be  eaten. 
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THE  AMERICAN  PLUM  BORER. 

{Euzophera  semifuneralis,  Walk.) 

Order  Lepidoptera.    Family  Pyralidjs. 

(Plato  II.) 

Although  various  borino^  insects  have  occasionally  attacked 
the  plum,  these  have  been  species  whose  principal  injuries  are 
done  to  other  trees,  and  in  a  species  first  described  (in  this 
country)  in  1887,  and  whose  immature  sta^s  remained  un- 
known until  described  by  the*  writer  in  1890,  we  have  our  first 
example  of  a  borer  devoted,  so  far  as  now  known,  to  the  plum 
alone. 

This  species  was  first  reported  to  me  as  injurious  August  2L 
1887,  in  a  letter  from  Mr.  Benjamin  Buckman,  Farniingdale. 
Sangamon  county,  Illinois,  accompanied  by  a  few  borers  found 
in  young  Chinese  plum-trees  {Primus  simohi),  one  of  which  wai< 
nearly  killed  by  them. 

The  attack  was  described  as  most  general  near  the  forks  of 
the  trees,  especially  at  the  bases  of  the  lower  limbs,  but  tli^^ 
larvae  were  sometimes  found  an  inch,  or  less,  within  the  earth 
The  smaller  ones  were  near  the  surface  of  the  bark,  sometimes 
just  under  tlm  thin  outer  film;  but  others  were  next  the  wood. 
As  many  as  fifty  were  taken  from  a  single  tree,  the  bark  hen^ 
being  killed  in  large  irregular  patches.* 

Although  the  plum  borer  and  the  common  peach  borer  (San- 
nina  exitiosa)  often  occur  together  in  the  same  tree,  they  are 
usually  distinct  in  their  operations,  the  work  by  the  peach  borer 
being  limited  to  within  a  foot  and  a  half  of  the  ground,  ami 
that  of  the  plum  borer  rarely  extending  so  near  the  bottom  of 
the  trunk.  Occasionally,  however,  both  insects  were  at  work  in 
the  same  part  of  the  tree,  and  their  burrows  met  or  even  crosses! 
each  other.  The  irregularly  circular  places  of  exit  of  the  moth 
of  the  phita  borer  were  near  the  upper  part  of  the  patch  affected. 
or  even  some  distance  from  its  edge. 

•  I  have  fmmd  mention  of  the  larval  habits  of  only  two  other  speoies  of  this  genus  botb 
exotic),  one  (£:.  vmeroselki)  living  on  wormwood  (A^rtemisla)  in  Europe,  and  the  other  A'. 
7eltereUa)  bred  from  dates. 
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This  insect  clearly  prefers  the  European  or  imported  varieties 
of  plum,  but  occurs  also  in  the  native  kinds.  Prunus  smioni 
has,  however,  thus  far  been  worst  affected  by  it,  and  many 
ti-ees  of  this  variety  have  been  quit«  destroyed. 

Living  borers  received  November  3  were  about  half  an  inch  in 
If^ngth,  of  a  greenish  dusky  color,  with  only  a  few  scattered 
hairs  springing  from  small  dark  specks.  The  head  was  reddish 
brown,  with  a  darker  trianprular  patch  in  the  middle,  and  the  top 
of  the  first  segment  behind  the  head,  the  cervical  shield  so 
called,  varied  from  yellowish  to  pitchy,  more  or  less  shaded 
with  brown,  but  with  a  median  yellow  patch.  This  borer  has, 
of  course,  the  three  pairs  of  legs  and  the  fleshy  prolegs  (ten 
in  number)  of  the  caterpillar.  From  the  peach  borer,  whose 
structure  is  similar,  it  may  be  distinguished  by  its  dusky  color 
(the  other  being  white),  its  smaller  size  when  full  grown,  and, 
with  a  glass,  by  the  hooks  on  the  prolegs.  In  the  peach  borer 
the  ends  of  the  soft  stump-like  prolegs  are  provided  with  small 
brown  hooks,  arranged  in  two  oppositiC  curves  discontinuous  at 
their  ends,  each  of  a  single  row ;  while  in  the  new  plum  borer 
the  corresponding  hooks  form  a  complete  ring,  nearly  covering 
the  end  of  the  leg. 

Kept  in  a  breeding  cage  and  supplied  with  the  chips  and  twigs 
of  the  plum-trees,  our  larva?  spun  small  webs  in  which  they 
passed  the  winter.  By  May  8  a  part  of  them  had  pupated,  and 
May  28  and  29  two  winged  moths*  emerged,  all  the  others 
failing. 

These  moths  were  small  gray  insects,  the  extended  wings 
measuring  about  eight  tenths  of  an  inch.  The  fore  wings  were 
reddish  li^hind  (within);  the  hind  wings  were  plain. 

Other  moths  of  this  specie^  were  taken  several  times  at  the 
electric  light  in  1886,  1887,  and  1888,  the  dates  of  their  occur- 
rence rangring  from  May  5  to  August  24.  The  greater  part, 
however,  were  collected  in  May  and  June,  and  this  is  doubtless 
the  period  of  the  greatest  prevalence  of  the  winged  form.  The 
time  and  place  of  oviposition  are  unknown. 

In  brief,  the  species  is  apparently  single-brooded ;  passes  the 
winter  as  a  larva  in  the  tree;  pupates  ia  May;  emerges  in  May 
and  June;  and  may  continue  to  lay  eggs  through  July  and 
August. 

Numerous  experiments  with  insecticides  for  the  destruction  of 
the  larvae  and  eggs  are  reported  by  Mr.  Buckman,  but  all  with- 
out encouraging  results.  Unless  the  period  of  oviposition  is  so 
long  as  to  make  the  preventive  measures  impracticable,  it  is 
probable  that  the  washes  of  soap,  soda,  carbolic  acid,  and  the 
like,  which  protect  the  apple-tree  against  the  common  borers, 
may  be  used  to  advantage  on  the  plum  in  summer  as  a  defence 
against  this  new  enemy. 

*  Determined  as  above  by  Prof.  C.  H.  Fernald. 
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DESCRIPTION. 


Larva.  (PI.  II.,  fi^.  1,  3.)— The  general  appearance  of  this 
larva  is  that  of  a  dusky,  somewhat  hairy  caterpillar,  paler  be- 
neath, with  a  reddish  brown  head,  darker  in  the  middle,  and 
variegated  cervical  shield.  The  principal  hairs  are  conspicuous- 
ly long  and  slender. 

The  head  is  brown,  with  a  lateral  bleick  blotch  behind  the 
eyes,  smooth,  much  darker  on  the  slightly  depressed  frontal 
area,  this  bordered  by  depressed  black  sutures,  outside  which, 
at  a  little  distance,  is  a  V-shaped  fine  white  line.  Antennae 
three-jointed;  first  joint  very  large,  broadly  conical;  second 
thick,  oval,  with  a  very  long  stout  hair  at  outer  side  of  tip; 
the  third  minute.  Ocelli  five,  bls/ck,  placed  behind  the  antennae 
in  a  curve  opening  downward. 

Labrum  broadly  eraarginate,  with  rounded  lobes.  Maxillae 
and  labium  pale  beneath,  with  dark  sutures  strongly  contrast- 
ing with  adjacent  parts  of  the  head.  Mala  and  palpi  brown. 
Labial  palpi  minute.  Maxillary  jjalpi  three-jointed,  large;  first 
joint  nearlj^  as  thick  as  the  palpiger,  and  about  as  broad  as 
long;  second  joint  cylindrical,  width  two  thirds  the  length;  third 
joint  tapering,  about  two  thirds  as  long  ae  the  second. 

Body  with  six  conspicuous  rows  of  long  pale  hairs,  longest  on 
the  posterior  segments,  one  hair  of  each  row  to  each  segment, 
each  borne  on  a  minute  black  piliferous  tubercle  scarcely  as  large 
as  the  spiracle.  One  row  above  spiracles,  another  equally  dis- 
tant below,  and  two  subdorsal  rows.  Other  smaller  hairs  irregu- 
larly distributed. 

Cervical  shield  ^^ellow,  smooth,  with  a  few  scattered  hairs  and 
two  curved  brown  blotches,  one  an  each  side,  separated  by  a 
yellow  median  spot.  Anal  plate  coriaceous,  brown,  heart- 
shaped,  with  six  long  stout  hairs  at  its  posterior  margin.  Pos- 
terior segments  without  spines  or  tubercles  at  hinder  mar^n, 
differing  here  from  the  peach  borer.  Spiracles  black,  nearly  cir- 
cular, anterior  pair  but  little  larger  than  the  remaining  eight, 
last  pair  not  ex(^eeding  the  eighth  in  size. 

Thoracic  legs  pale  reddish  brown  externally,  paler  within,  with 
dusky  tips.  Each  proleg  except  the  last  pair  with  a  complete 
close  circlet  of  large  hooks,  and  several  smaller  ones  besides, 
and  also  a  horny  black  central  disk  or  tubercle  within  the  ring. 
Last  pair  with  a  single  half  circlet  of  very  strong  close-set 
hooks. 

Imago.  (Plate  II.,  fig.  5.)— Expanse  20  to  25  mm.  Head  and 
thorax  dusky  gray  with  bright  bronze  reflections.  Abdomen  simi- 
lar, and  also  brightly  bronzed,  but  with  edges  of  segments  pale. 
Fore  wings  light  gray,  with  brownish  red  and  blaclc  markmgg. 
Posterior  two  thirds  of  basal  field  brownish  red,  with  scattered  red- 
dish scales  along  the  costa  also,  the  reddish  tint  deepest  along  the 
middle  of  the  wing.  Basal  line  near  the  middle  of  the  wing 
white,  sometimes  obsolete  posteriorly,  making,  when  complete, 
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two  external  and  three  int-ernal  angles.  Middle  field  black  mixed 
with  gray  except  at  posterior  margin,  where  it  is  largely  suf- 
fused with  reddish  brown.  White  scales  usually  forming  distinct 
discal  spots,  in  one  case  broadly  ringed  with  black.  Outer  line 
variable;  when  distinct,  with  two  internal  and  one  external 
angles.  Commonly  distinctly  bordered  with  black  within,  and 
followed  without  by  a  reddish  shade  (except  near  costa,  where 
this  merges  in  black,  which  is  broad  1}^  bordered  by  light  gray). 
A  marginal  black  line,  commonly  broken  by  veins.  Fringe  dusky^ 
with  white  line  at  base.  Hind  "wings  smoky,  with  black  mar- 
ginal line  and  dusky  veins,  and  fringe  with  white  basal  line  fol- 
lowed by  a  dusky  band,  beyond  which  it  is  paler.  Surface  of 
hind  wings  considerably  bronzed,  the  fore  wings  less  so.  Be- 
neath, wings  fuscous  bronzed.  Outer  field  of  fore  wings  some- 
what paler,  hind  wings  gradually  darkening  outward. 

Antennae  dark;  proboscis  gray;  palpi  dusky  bronzed. 

Described  from  twelve  Illinois  specimens. 

Distribution;  Colombia,  S.  A.  (Zeller),  Florida,  Texas,  Colo- 
rado, Utah,  Washington.  Pretty  general  throughout  the  east- 
em  United  States  and  Canada.— Hulst. 


LITERATURE. 


I 


The  species  was  first  described  in  1863  as  Nepbopterjx  semi' 
faneraUs  by  Walker  in  the  British  Museum  Catalogue,  Part  27, 
L  58;  and  again  in  1882,  according  to  a  note  kindly  sent  me 
y  Mr.  Hulst,  as  Euzopbera  impletella,  Zeller,*  this  description 
being  based  on  specimens  from  Colombia,  S.  A.  In  this  countrv 
it  was  described  by  Hulst  in  1887  in  ^'Entomologica  Americana 
(Vol.  3,  p.  137)  as  Stenoptycba  pallulella. 

The  original  description  of  the  genus  was  given  by  Heinemann 
under  the  name  Stenoptycha  in  1865,  in  his  work  on  the  Lep- 
idoptera  of  Germany  and  Switzerland,t  but  as  this  generic  name 
was  preoccupied  by  Zeller,1:  the  genus  was  rechristened  Melia  by 
Heinemann,  on  a  later  page  of  the  same  work.§  Melia  proved, 
however,  also  to  be  preoccupied  II  as  noted  by  Zeller  in  1867,  and 
the  current  Euzophera  was  then  finally  proposed.** 


•  Hor.  Soc.  Ent.  Bobs.,  1882.  vol.  16.  p.  224. 

t  Die  Schmetterlioee  Deutschlands  und  der  Schweiz.  1865,  p.  190. 

^  :  Entom.  ZeituDff  StettlD.  1863.  p.  164.  Zeller's  u^e  of  this  name  for  a  genus  of  Ptero- 
Pboridae  is  also  illegitimate,  as  it  has  already  been  applied  by  Agassiz  to  a  Medusa  (Gontr. 
Kat  Hist.  United  States,  1862.  vol.  2.  p.  149). 

II.  0..  p.  209. 

I  Used  previously  in  Muscidae.  Pyralidae,  Crustacea,  MoUusca.  and  botany. 

••  Entom.  Zeitung  Stettin.  1867,  p.  577. 
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ON  THE  COMMON  WHITE  GRUBS. 
{Lachnosterna  and   Qyclocephala,) 

(Plate  IV.) 

Order  Coleoptera.    Family  Scarab.eid-e. 

The  white  grubs  or  '^grub  worms"  are  among  the  immemo- 
rial enemies  of  agriculture  in  both  worlds,  but  in  neither  Europe 
nor  America  has  the  problem  presented  bj'  their  injuries  on  the 
farm  and  in  the  fruit  and  vegetable  garden  received  a  satisfac- 
tory solution.  In  fact,  in  this  country  the  very  conditions  of 
the  problem  have  hitherto  scarcely  been  ascertained,  since,  not- 
withstanding the  prominence  of  these  insects  in  American  farm 
economy  for  more  than  a  century,  their  life  history  has 
never  yet  been  fully  and  correctly  determined.  The  steady  in- 
c.rease  of  their  numbers  in  this  State,  apparently  connected  with 
the  gradual  enlargement  of  the  area  laid  down  in  grass,  has 
made  systematic  investigation  of  their  life  history,  habits,  and 
economic  relations  simply  imperative  and  indispensable;  and  I 
have  here  to  report  the  first  result  of  studies  of  our  species  in 
Illinois. 

Our  common  and  destructive  white  grubs  all  belong  to  the 
genera  Lachnosterna  and  Cyclocephala,  \)y  far  the  greater  nura- 
b^r  of  both  species  and  individuals  to  the'  former  genus;  but  as 
the  latter  is  also  sometimes  locally  destructive,  and  as  the 
species  of  this  genus  differ  in  life  history  from  those  of  Lach- 
nosterna in  a  way  to  affect  somewhat  their  economic  relations, 
means  of  distinction  between  these  groups  of  white  grubs  are 
desirable.  Fortunately,  distinctive  characters  are  easily  made 
out,  and  any  one  able  to  recognize  the  common  grains  or  fruits 
ne<?d  not  doubt  his  ability  to  tell  these  two  most  important 
kinds  of  white  grubs  apart. 

The  required  distinctions  are  to  be  found  at  the  hinder  end  of 
the  body.  In  Cyclocephala  the  under  side  of  the  last  segment 
is  thickly  set  with  short  stiff  brown  hairs,  which  are  similar  and 
uniformly  distributed;  while  in  Lachnosterna  the  middle  of 
this  patch  of  hairs  is  occupied  with  a  double  row  of 
strong  blunt  spines,  which  run  in  a  direction  lengthwise  of 
the  body  and  leave  betwetm  them  a  little  strip  or  avenue 
of  smooth  skin.  The  difference  between  the  spines  of  these  rows 
and  the  other  hairs  of  this  surface  is  seen  at  a  glance.  Further, 
in  Lachnosterna  the  vent  or  anus,  at  the  extreme  end  of  the 
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body,-  opens  in  an  angular  slit  or  groove  which  forms  the  lower 
border  of  a  small  plate  (the  supra-anal  plate),  the  upper  border 
of  this  plate  being  broadly  rounded.  In  other  words,  this  supra- 
anal  plate  ha«  the  form  of  a  broad  triangle  with  a  widely 
rounded  upper  margin.  In  Cyclocephala  the  correspondino^  plate 
is  very  large,  and  its  lower  border  is  straight,  so  that  the  vent 
opens  here  in  an  unbroken  transverse  slit  instead  of  the  angular 
one  above  described.  These  characters  are  quite  sufficient  to 
separate  these  larvae,  but  others  will  be  given  in  this  article 
under  another  head. 


LIFE  HISTORY  OF  LACHNOSTERNA. 

Some  studies  of  the  transformations  of  the  white  ^rubs  begun 
by  me  in  1886  have  led  to  the  discovery  that  the  biography  of 
these  insects  most  generally  current  in  entomological  literature 
is  erroneous  and  misleading  in  some  important  particulars,  and 
that  agricultural  practices  based  on  this  inaccurate  biography 
must  be  largely  without  beneficial  effect. 

If  I  were  to  say  that  the  white  grub  lives  for  three  years  in 
the  earth,  counting  from  the  May  or  June  when  the  eggs  are 
laid ;  that  the  grub  or  larva  gets  its  growth  in  its  third  autumn, 
hibernates  in  tne  earth  without  transforming,  pupates  in  the 
third  spring  of  its  life,  and  presently  emerges  as  an  adult,  I 
should  repeat  in  substance  what  has  been  many  times  said  be- 
fore; but  this  account  would  be  quite  inaccurate,  at  least  as  to 
the  period  of  maturity  and  the  time  of  transformation  of  the 
j?reat  mass  of  our  white  grubs,  and  might  lead  to  unfortunate 
practical  mistakes. 

In  fact,  all  the  species  of  Lachnosterna  whose  transformations 
1  have  observed  (and  to  this  genus  the  great  majority  of  these 
grubs  belong)  get  their  full  growth  in  spring  and  early  sum- 
mer, pupate  in  summer  and  early  autumn,  change  in  the  earth 
to  the  adult  beetle  in  fall,  and  hibernate  there  in  that  stage 
without  escaping,  finally  crawling  out  of  the  earth  for  their 
brief  life  as  "June  beetles"  in  April,  May,  or  June,  or,  rarely,  in 
July. 

One  practical  bearing  of  this  difference  in  history  is  easily 
wen.  If  the  first  account  were  correct,  ground  which  contained 
full-grown,  active,  and  destructive  grubs  in  late  summer  and 
{all  niight  always  be  safely  planted,  so  far  as  the  grubs  are 
concerned,  to  corn  or  potatoes  or  any  other  of  the  numerous 
crops  subject  to  their  attack,  since  by  spring  the  insects  would 
1^  too  far  advanced  towards  pupation  to  do  any  further  injury; 
hut  in  fact  this  is  far  from  being  the  case,  for  a  grub  active  in 
fall  will  also,  if  nothing  interferes  with  it,  be  destructive  in 
spring  and  well  on  towards  or  into  the  summer,  and  will  thus 
iiave  time  the  following  year,  before  reaching  the  term  of  its 
larval  life,  to  completely  destroy  either  com  or  small  grain. 


32 

Furthermore,  if  the  first  account  were  correct,  a  farmer  who 
finds  his  crop  destroyed  by  full-grown  .grubs  in  spring  need  not 
hope  to  raise  anything  not  grub-proof  on  that  ground  that 
year;  while  the  truth  is  that  he  may  expect  to  see  his  field 
practically  deserted  by  his  enemies  by  July  or  even  by  lat^ 
June,  and  may  consequently  plant  some  time  previous  to  that 
without  fear  of  harm. 

The  current  and  most  authoritative  statements  of  the  life 
history  of  the  white  grubs  are  incomplete  and  more  or  less  con- 
tradictory. 

Dr.  Harris  says  that  "the  habits  and  transformations  of  the 
common  cockchafer  of  Europe  have  been  carefully  observed,  and 
will  serve  to  exemplify  those  of  the  other  insects  of  this  family, 
which,  a.s  far  as  they  are  known,  seem  to  be  nearly  the  same?' 
and  continues  with  a  compiled  account  of  the  history  of  the 
European  species*  to  the  effect  that  the  larva  ger«  its  growth 
at  the  close  of  its  last  summer,  penetrates  about  2  feet  into  the 
earth,  remains  a  pupa  there  until  February,  at  which  time  it 
transforms  to  the  beetle,  and  three  mouths  afterwards  emerges 
to  the  light.t  Referring  to  one  of  our  most  common  species, 
now  known  as  Lacbaosterna  fusca,,  he  further  saysij  "In  the 
course  of  the  spring  these  beetles  are  often  thrown  from  the 
earth  by  the  spade  and  plow  in  various  states  of  maturity, 
some  being  soft  and  nearly  white,  their  superabundant  juices 
not  having  evaporated,  while  others  exhibit  the  true  color  and 
texture  of  the  perfect  insect." 

In  a  long  account  of  the  same  species.  Dr.  Fitch  remarksj 
that  "early  in  spring,  in  spading  or  plowing  the  ground,  these 
beetles  are  frequently  exhumed,  or  sometimes  in  turning  over  a 
large  stone  one  of  them  will  be  found  beneath,  lying  in  a 
smooth  cavity  or  little  round  hollow  in  the  dirt,  like  a  chicken 
in  its  shell.  This  cavity  or  cell  is  formed  by  the  grub  the  pre- 
ceding autumn.  Turning  it«elf  around  and  around,  it  preesen 
upon  and  compacts  the  dirt  and  molds  it  into  this  cell  for  itf^ 
winter  residence;  and  in  this  cell  it  changes  firat  to  a  pupa,  in 
which  the  legs  and  wing-cases  of  the  insect  are  seen  in  their 
rudimentary  state,  and  afterwards  to  a  beetle,  such  as  we  have 
above  described.  This  beetle  lies  dormant  in  its  cell  until  the 
warmth  of  the  incoming  summer  penetrates  the  ground  suffi- 
ciently, to  awaken  it  into  activity.  It  then  breaks  from  its 
Erison  and  works  its  way  out  of  the  ground."  On  another  page 
e  adds,  11    "The  history  of  our  May  beetle  and  its  transforma- 

*  Several  ntandard  European  authorities  give  quite  a  different  account  of  the  transfor- 
mations of  the  European  cockchafer  from  that  quoted  by  Harris.  Batzebursr,  Maarico 
Girard  and  TaBchenberg  give  for  it  a  life  history  essentially  like  that  of  LachnosteniA,  a& 
here  established. 

f  Insects  Injurious  to  Vegetation,  2d  ed.  a862),  pp.  27. 28. 

t  ibid.  p.  31. 

I  Third  Report  on  the  Noxious  and  Beneficial  Insects  of  New  York  a859}.  p.  53. 

I  ibid.,  p.  &5. 
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tions  have  never  been  fully  observed,  but  everything  known  re- 
specting it  concurs  to  show  that  it  is  exactly  analogous  to  the 
cockchafer  or  May  bu«:  of  Europe  {Polypbylla  melolontha, 
Linn.),  and  occupies  the  place  of  that  species  upon  this  conti- 
nent." 

Mr.  Walsh,  the  first  State  Entomologist  of  Illinois,  says  con- 
concerning  the  ^* white  grub"*:  ''It  lives  several  years  in  the 
larva  state,  and  finally,  in  the  early  spring,  changes  into  a  dark 
chestnut-colored  beetle." 

The  fullest  and  most  detailed  of  these  earlier  accounts,  is  that 
jriven  by  Dr.  Riley  in  1369,  in  his  first  report  as  State  Ento- 
mologist of  Missouri  (p.  157): 

Soon  after  pairing,  the  female  beetle  creeps  into  the  earth,  especially 
wherever  the  soil  is  loose  and  rough,  and  after  depositing  her  eggs,  to  the 
number  of  forty  or  fifty,  dies.  These  hatch  in  the  course  of  a  month,  and 
the  grubs,  growing  slowly,  do  not  attain  full  size  till  the  early  spring  of 
ilie  third  year,  when  they  construct  an  ovoid  chamber,  lined  with  a  gelat- 
inous fluid,  change  into  pupa»,  and  soon  afterwards  into  beetles.  These 
la'it  are  at  first  white,  and  all  the  parts  soft,  as  in  the  pupa,  and  they 
frequently  remain  in  the  earth  for  weeks  at  a  time,  till  thoroughly  hard- 
ennl,  and  then,  on  some  favorable  night  in  May,  they  rise  in  swarms  and 
till  the  air. 

This  is  their  history,  though  it  is  very  probable,  as  with  the  European 
cockchafer  (a  closely  allied  species),  that,  under  favorable  conditions,  some 
(«f  the  grubs  become  pupas  and  even  beetles,  the  fall  subsequent  to  their 
'^econd  spring;  but  growing  torpid  on  approach  of  winter,  remain  in  this 
>tate  in  the  earth,  and  do  not  quit  it  any  sooner  than  those  transformed 
in  spring.  On  this  hypothesis,  their  being  occasionally  turned  up  in  the 
fresh  beetle  state  at  fall  plowing  becomes  intelligible. 

Dr.  Thomas  gives  no  life  history  of  the  grubs  in  his  entomo- 
logical reports,  but  implies  the  transformation  to  the  imaaro 
in  spring  in  the  following  words :t  **In  April,  when  the  ground 
is  being  plowed  or  spaded,  often  hundreds  of  them  are  cast  out 
already  in  the  perfect  state,  but  then  they  are  of  a  pale,  creamy 
(olor;'*'  and  in  an  article  on  these  insects  published  in  the 
"Farmers'  Review"  of  Chicago,  for  1881,  he  expresses  the  opinion 
that  full-grown  larvae  destructive  that  fall  will  do  no  further 
harm,  but  will  transform  to  the  perfect  insect  the  following 
spring. 

According  to  Mr.  Saunders,  t'*At  the  close  of  the  third  sum- 
mer they  cease  feeding  and  bury  themselves,  sometimes  2  feet 
<leep  in  the  earth,  and  there,  in  an  oval  cavity  formed  by  the 
motions  of  the  larva  from  side  to  side,  the  change  to  chrysalis 
takes  place,  the  beetle  digging  its  way  through  and  appearing 
at  the  surface  in  due  season.  Sometimes  the  transformation  to 
the  beetle  state  takes  place  in  the  fall,  for  we  have  several 
times  found  fresh  specimens  at  this   season,    showing  by   their 

*  Practloal  Eatomolofflst,  toI.  i  (18S6).  p.  60. 

i  Sixth  Report  State  Entomologist  of  Illinois  a876),  p.  98.      d 

t  Report  of  the  Entomolofflool  8  )ciety  of  Ontario,  1872.  p.  18. 
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softness  that  they  had  but  lately  escaped  from  the  pupa  cbs^. 
Such  perfect  insects  secrete  themselves  under  ground  during' 
winter,  and  appear  with  the  rest  of  their  troop  in  spring." 

My  own  contribution  tb  this  history  of  error  was  made  in 
1883  in  a  brief  account  of  the  white  grubs  as  strawberry  in- 
sects.*  '*The  grubs  hatch  in  the  course  of  a  month,  and,  grow- 
ing slowly,  do  not  commonly  attain  full  size  until  the  earlv 
spring  of  the  third  year,  when  they  construct  an  ovoid  chamber 
lined  with  a  gelatinous  fluid,  change  into  pupae,  and  soon  after 
into  beetles.  Occasionally,  however,  individuals  complete  their 
transformation  in  the  ground  in  autumn,  and  hibernate  in  the 
adult  condition,  without  leaving  their  pupal  cells,  until  the  fol- 
lowing spring." 

General  accounts  of  the  life  history  of  the  white  grub  consist- 
ent with  the  conclusions  of  this  paper  have  been  publishai. 
without  distinction  of  species  or  other  particulars,  by  Mr.  David 
L.  Bernard,  in  the  Patent  Office  Report  for  1852,  aiad  by  Prof 
G.  H.  Perkins,  in  the  Second  Annual  Report  of  the  Vermont 
Experiment  Station  (1888). t 

The  criticism  to  be  made  on  most  of  these  statements  is  8ul>- 
stantially  that  the  rule  has  been  regarded  as  the  exception  and 
the  exception  as  the  rule.  While  the  occasional  or  even  frequent 
transformations  of  white  gi'ubs  to  the  pupa  and  imago  in  fall 
have  been  reported  by  previous  observers,  as  shown  in  the  ex- 
tracts given  above,  the  reader  of  economic  entomology  will 
search  in  vain  for  any  statement  or  implication  that  such 
transformations  do  not  as  a  rule  occur  in  spring  in  the  genus 
Lachnosterna.  The  only  white  grubs  agriculturally  destructive 
which  we  have  so  far  found  to  pupate  in  spring  belong  to  the 
genus  Cyclocephala,  and  are  much  less  common  than  those 
of  species  of  Lachnosterna,  all  of  which,  so  far  as  I  know,  reach 
the  imago  stage  in  fall. 

The  following  are  the  observations  on  which  this  statement 
is  based: 

(1)  White  grubs  obtained  from  a  timothy  meadow  at  Cham- 
paign March  24,  1886,  had  formed  the  pupa  July  29,  and 
September  17  were  adults  of  Lachnosterna  inversay  in  the  earth 
of  t*heir  breeding  cage. 

(2)  Others  obtained  from  a  corn  field  at  Anna,  111.,  April  22. 
1H86,  were  found  July  28  still  unchanged  in  their  pre-pupal 
earthen  cells  at  the  bottom  of  the  breeding  cage,  but  Septem- 
ber 17  had  transformed  into  pupae,  and  October  9  were  in 
part  adult  beetles,  still  in  earth,  of  L.  implicita,  the  re- 
mainder continuing  as  pupse.  These  pupae  were  placed  in  alcohol 
for  specific  description. 

•  Thirteenth  Report  State  Entomologist  of  nilnois.  p.  145. 

+  Prof.  John  B.  Smith  has  also  notorl.  in  the  Procecdlnsrs  of  the  U.  8.  National  Mus-nm 
for  1H88  (J).  487».  the  ocourronco  in  October,  18»7,  of  imagos  ot  Lachnostema  a/ ciw/a. already 
perfectly  colored  and  matured. 
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(3)  Grubs  obtained  from  plowed  corn-ground  April  27, 1886, 
at  Urbana,Ill.,and  kept  in  a  breeding  cage,  were  finally  examined 
September  17,  by  which  time  they  had  transformed  to  beetles 
«till  living  in  the  earth  in  their  piipal  cells.  These  were  identified 
as  L,  in  versa. 

(4)  Grubs  collected  from  the  earth  in  a  corn  field  at  Cham- 
paign May  1,  1886,  kept  in  the  earth  in  a  breeding  cage  and 
regularly  supplied  with  food,  had  begun  to  pupate  June  28, 
and  had  transformed  in  the  earth  to  the  imago  of  L.  id  versa 
by  September  17. 

(5)  Specimens  collected  in  June,  1886,  from  the  University 
lawn  at  Champaign,  where  they  had  done  immense  damage  to 
the  turf,  had  pupated  in  part  by  July  28,  but  were  not  carried 
through.  The  larvae  are  indistinguishable  from  those  bred  to 
in  versa, 

(6)  LarvflB  were  collected  at  Champaign,  from  the  fields,  at  in- 
tervals from  April  2  to  22,  1890,  and  placed  in  a  large  breed- 
ing cage  with  earth  and  food.  A  trench  was  dug  to  a  depth  of 
1%  feet,  inclosed  by  boards  set  to  that  depth  in  the  earth  and 
projecting  5  inches  above  it,  and  divided  by  board  partitions 
into  six  compartments— all  the  joints  being  made  quite  insect- 
tight.  The  earth  at  the  bottom  of  this  trench  was  ponnded 
very  hard,  and  the  whole  refilled.  A  lot  of  larvae  from  the 
above  collections  was  put  into  one  of  these  compartment^  April 
24,  the  top  of  the  inclosure  being  then  covered  with  cheese 
ck)th,  and  April  29  one  more  grub  was  added.  July  24  one  pupa 
and  several  larvae  were  founu  in  the  cage ;  September  5  adults 
of  inversa^  rugosa^  and  hirticula,  and  a  single  pupa  were  taken 
from  the  earth  in  it ;  and  finally,  September  26,  when  the  com- 
partment was  cleaned  out,  three  more  examples  of  adult  birticula 
were  found. 

(7)  Another  selected  lot  of  the  same  grubs  w€is  placed  April 
24:  in  another  compartment  of  this  trench,  and  to  these  a 
single  larva  from  a  corn  field  was  added  May  7.  Nothing  was 
seen  of  this  lot  until  September  7,  when  two  adults  of  L,  gwbosa 
were  found  8  inches  oelow  the  surface,  beneath  the  pounded 
earth  bottom  of  the  cage. 

(8)  April  20,  1890,  a  large  lot  of  grubs  was  collected  from  a 
field  of  growing  corn  3  miles  west  of  Champaign,  2  or  3  acres 
of  which  had  been  completely  destroyed.  The  next  day  ninety- 
three  of  these  grubs  were  put  into  the  trench  cage.  This  lot  of 
larvae  was  examined  May  31,  June  23  (at  which  time  five  were 
separated  for  more  frequent  observation),  and  July  1  and  2, 
the  larvae  all  continuing  active  until  the  latter  date,  at  which 
time  one  was  shortened  in  its  earthen  cell.  This  larva  was 
separately  watched,  and  found  dead,  as  a  pupa,  July  18.  July 
15  and  18  no  pupae  had  appeai-ed  in  either  of  the  other  lots, 
but  July  24  two  of  the  five,  separated  as  above,  had  pupated, 
two  others  had  formed  their  cells  and  shortened  up,  and  one 
was  dead.    August  5  these  were  all  dead  without  further  change. 
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In  the  main  lot,  the  first  pupae  were  found  July  25.  August  12 
larvee  and  pupae  were  seen,  but  no  ima^os,  and  Sept<^mber  4 
the  ea^e  contained  several  dead  pupae  and  two  adults  of  rugoss. 
four  more  of  which  were  taken  out  September  26. 

(9)  In  a  compartment  of  the  breeding  trench  just  de8cribrti 
in  which  no  grubs  were  put,  two  pupae  and  one  larva  were  m\\ 
July  24,  (apparently  having  made  their  way  under  the  partition 
from  a  cage  adjoining,)  and  September  25  two  of  these  wt^iv 
beetles  of  L.  id  vei'sa,  and  one  was  a  pupa  of  the  same  species. 

(10)  Collections  made  September  15,  1890,  from  the  sani*^ 
field  from  which  the  larvae  were  taken  in  April  for  the  above 
experiments,  were  all  larvae  and  adults  (no  pupa^  oecurrinjr). 
the  latter  both  ru^osa  and  inversa. 

Generalizing  the  above  breeding-cage  experiments,  we  learn 
that  living  pupae  of  five  species,  Lachnosterna  impUcita,  mvenn, 
rugosa,  hirticula,  and  gibbosay  have  been  found  by  us  in  tht- 
earth  from  June  28  to  September  17,  but  no  earlier  and  not 
later;  and  that  adults  of  these  species  have  occurred  in  the 
same  experiments  from  September  4  (their  earliest  noted  appear- 
ance there)  to  October  9,  beyond  which  date  the  breeding-ca^n> 
work  was  not  continued. 

The  dates  at  which  the  adults  of  Lachnosterna  have  been  ob- 
served by  us  in  the  earth  outside  bear  out  in  every  case  tbe 
manifest  teaching  of  breeding-cage  results.  L.  fusca  we  have 
found  BiS  an  adult  still  in  its  earthen  cell  Aug.  11,  Oct.  2,  8, 10. 
14,  25,  Nov.  28,  Mar.  24,  28,  Apr.  1,  2,  4,  5,  8,  9,  10,  11,  12. 
14,  15,  16,  19,  21,  23,  and  27,  May  1  and  June  14;  L  fm- 
ternay  June  0;  L,  gibbosa,  Aug.  11,  Sept.  26,  Oct.  3,  7,  8,  10. 

14,  18,  May  6  and  8;  L.  hirticula,  Aug.  12,  Sept.  5,  26,  Oct. 
2,  7,  Nov.  5,  Mar.  27,  Apr.  5,  8,  9,  29,  and  May  1  and  4:  L 
ilicis,  Apr.  12  and  Mav  28;  L.  inversa,  Sept.  5,  15,  17,  Oct.  t 
7,  8,  28,  Nov.  5,  24,  25,  Mar.  27,  Apr.  2,  4,  5,  8,  9,  12, 14,  l"). 
16,  20,  21,  29,  and  May  8  and  June  13;  L.  rugof^a,  Sept.  4,  T.. 

15,  26,  Oct.  2,  28,  Mar.  24,  Apr.  22,  23,  May  16  and  June  ^o: 
L.  tristis  Mar.  28,  Apr.  8,  12,  14,  16,  19,  20,  25,  May  1  ami 

16,  L.  arcuata  we  have  taken  from  the  earth  only  Dec.  4. 
Taking  into  account  now  the  fact  that  in  all  our  collections 

of  these  imagos,  extending  through  five  years,  not  a  single  pu/^c* 
was  discovered  except  in  the  interval  between  June  28  and  St^p- 
tember  17,  as  stated  above,  we  see  that  all  the  observations 
made  by  us  on  the  transformations  of  Lachnosterna  go  to  show 
that  the  common  species  of  this  genus  pupate  in  the  latter  half 
of  the  growing  season  and  hibernate  as  adults  in  the  earth. 
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For  the  purpose  of  exhibiting  more  clearly  the  data  upon 
which  the  above  statement  is  based,  I  present  the  following 
t^ble  drawn  up  from  the  collection  records  of  my  office,  giving 
date  and  place  of  every  collection  of  pupa  or  adult  of  any  spe- 
cies of  Lachnosterna  made  by  us  from  earth  in  Illinois. 

PUP.K  AND  IMAiSOS  OF   LACHNOSTERNA    FROM  EARTH. 
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liAYING  AND  HATCHING  OF  EGGS. 

Data  relatino:  to  the  time  and  place  of  deposit  of  the  eps^ 
and  the  time  of  hat<»hing  have  hitherto  been  scarcely  inor»' 
definite  and  coini)lete  than  thone  concerning  the  periods  of  the 
transformations,  and  the  following  observations  are  eons»- 
quently  deemed  worthy  of  record. 

June  28,  1889,  some  semi-transpai*ent  white  e^^  were  fomid 
in  small  masses  among  the  roots  of  corn  on  the  University 
premises,  about  an  inch  and  a  half  below  the  surface.  The  corn 
was  quite  free  from  weeds  and  grass.  These  eggs,  kept  in  earth 
in  a  breeding  cage,  hatched  July  11  as  unmistakable  whitf' 
grubs,  but  whether  of  the  genus  Lachnosterna  or  Cyclocephala 
it  is  not  now  possible  to  say. 
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On  the  2d  April,  1890,  thirty-seven  specimens  of  L.  in  versa 
obtained  from  the  earth  by  following  the  plow  in  corn  fields 
and  grass  lands  were  confined  in  a  breeding  cage  with  an  abun- 
dance of  sod.  On  the  8th  May  three  of  these  beetles  had  emerged 
from  the  earth  in  their  breeding  cage.  By  the  middle  of  the 
month  the  abdomens  of  the  females  were  much  swollen  and  full 
of  well-developed  eggs,  and  on  the  5th  June  the  first  eggs  were 
laid.  They  were  oblong  oval  when  first  deposited,  but  soon 
swelled  to'  a  spherical  form.  They  were  deposited  singly  in 
the  earth,  each  in  a  separate  cell  barely  large  enough  to  con- 
tain it.  At  this  time  the  males  began  to  die,  and  by  the  middle 
o?  the  month  the  females  were  also  occasionally  found  dead, 
always  with  spent  ovaries.  By  June  21  the  youiig  larvsB  were 
well  developed  within  the  egg,  and  on  the  23d  the  first  one 
hatched.  On  the  28th  of  the  month,  besides  young  grubs, 
the  breeding  cage  contained  well-developed  eggs  apparently 
about  to  disclose  the  young,  the  beetles  having,  in  fact,  not 
yet  all  perished.    At  this  pomt  the  record  abruptly  ceases. 

A  similar  experiment  with  adults  of  L.  hirticula  was  started 
April  8,  1890,  and  here  also  the  first  two  beetles  emerged  the 
8th  May.  On  the  2."3th  June  no  eggs  were  to  be  found,  but  on 
the  28th  eggs  were  first  discovered, — of  a  shape  to  indicate  their 
ivcent  extrusion.  Nine  of  these  were  isolated,  and  from  them 
larvae  hatched  7th  July. 

HIBERNATION. 

The  time  and  place  of  hibernation  have  their  especial  economic 
interest  as  related  to  the  time  within  which  the  white  grubs  are 
near  enough  the  surface  to  be  reached  by  agricultural  opera- 
tions. That  these  insects  hibernate  in  two  stages  has  been 
already  shown;  the  adults  in  the  earthen  chambers  within 
which  they  have  emerged  from  the  pupa,  and  the  larvee  at  a 
depth  sufficient  to  protect  them  from  the  frost,— a  distance  in 
this  latitude  of  about  a  foot  and  a  half,  if  I  ma^'  judge  from  a 
Hingle  observation  made  November  29,1886,  in  a  badly  infested 
wheat  field  in  Sangamon  county.  Here,  around  the  margins  of 
(^uuded  patches— the  ground  being  frozen  some  four  inches 
deep— the  white  grubs  were  found  repeatedly  in  numbers  aver- 
aging four  or  five  to  the  square  foot,  and  at  a  depth  varying 
from  a  foot  and  a  half  to  two  feet. 

The  time  at  which  the  grubs  begin  to  retreat  and  the  depth 
to  which  they  go  are  probably  governed  largely  by  the  weather. 
In  1890  they  had  already  come  up  in  meadoVsand  pastures 
from  their  winter  quarters  by  the  24th  March,  were  still  at  the 
surface  in  their  usual  number  during  the  latter  part  of  October, 
and  had  not  all  withdrawn  by  November  25,— although  at 
this  la«t  date  most  had  gone  beyond  the  reach  of  the  plow. 

The  imagos,  on  the  other  hand,  are  to  be  found  in  winter 
from  no  more  than  two  or  three  inches  to  about  ten  inches  be- 
low the  surface.    They  do  not  lea\e  their  pupal  cells,  as  a  rule, 
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but  hibernate  where  the  pupa  itself  was  formed.  Additional 
observations  on  this  matter  are  gi'eatly  to  be  desired,  especially 
for  the  extremes  of  the  State,  and  for  seasons  of  unusual  cohi. 

LIFE  HISTORY  OF   CYCLOCEPHALA. 

My  notes  on  the  dates  of  transformations  of  white  grubs  be- 
longing  to  this  genus  are  but  few  in  number,  but  as  they  acconi 
wdth  those  already  given  by  entomologists,  they  probably  indi- 
cate correctly  the  life  history  of  these  beetles. 

Our  only  species  in  Illinois  is  C.  imwaculata,  and  its  larvif 
occur  in  grass  with  the  other  white  grubs,  and  have  been  fonntl 
infesting  corn  on  sod.  Grubs  of  this  species  collected  in  grass 
lands  at  Urbana,  Illinois,  April,  1887,  had  all  emerged  as  a3ult> 
July  19.  Others  collected  from  corn  fields  April  25,  1888,  had 
pupated,  at  least  in  part,  June  20,  and  afterwards  gave  the 
imago, — at  what  date  is  not  known.  In  April,  1890,  grubs  were 
collected  from  the  6th  to  the  29th  from  roots  of  corn  stalks, 
from  sod  plowed  in  fall,  and  from  a  field  of  young  oats.  All 
but  one  of  rhese  had  pupated  by  June  4,  some  of  them  recenth 
at  that  date.  The  first  beetle  appeared  June  16,  and  all  ha'l 
emerged  as  adults  (five  males  and  eight  females)  June  19.* 
A  dozen  of  the  beetles  bred  from  this  collection  w^ere  placed  in 
a  breeding  cage  and  furnished  regularly  with  fresh  sods.  Bv 
July  2  they  had  laid  numerous  eggs  among  the  grass  roots, 
and  five  days  later  one  of  these  had  hatched.  July  20  several 
young  larvie  were  living  and  doing  well,  but  by  Aug.  10,  through 
some  misadventure  or  mismanagement,  all  had  died.  In  electric- 
light  collections  made  April  11  and  12,  thirteen  days  in  May. 
fifteen  days  in  June,  and  thirteen  days  in  July,  1887,  this 
species  first  appeared  June  10,  became  abundant  by  the  ITtli 
and  18th,  continued  so  until  the  Ist  of  July,  and  disappeart^^i 
July  14,— both  beginning  and  continuing  decidedly  lat^r  than 
any  of  the  six  species  of  Lachnosterna  collected  at  the  sani*^ 
time. 

It  is  quite  clear  that  white  grubs  of  this  group  have  the  lif^^ 
history  which  has  been  most  commonly  attributed  to  the  other, 
in  so  far  at  least  as  to  hibernate  in  the  larval  state,  to  pupate 
in  May  and  June,  and  to  emerge  in  June  and  July,— later  on 
an  average  than  the  species  of  Lachnosterna.  Pupation  is  con- 
sequently earlier  than  that  of  Lachnosterna  and  the  emergence 
of  the  imago  occurs  later  in  the  season,  the  essential  difference 
being  that  adults  of  Cyclocephala  escape  from  the  earth  one  or 
two  months  after  the  completion  of  their  larval  life,  while  thot'e 
of  Lachnosterna  continue  in  the  earthen  cells  as  pupse  and 
imagos  about  ten  months.  The  difference  in  the  economic  ap- 
plication of  these  biographies  is  not  however  very  great,  since 

,.*  By  a  copyist's  error,  these  two  dates  were  printed  July  instead  of  June  in  •Insect 
lAfe."  vol.  iii,  p.  2io. 
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the  period  of  active  larval  life  of  Cyclocepliala  seems  to  termi- 
nate on  an  average  only  three  or  four  weeks  before  that  of 
Lachnosterna.  Injury  in  spring  by  this  grub  is  consequently  to 
be  anticipated  if  it  has  reached  the  winter  without  transforming, 
the  difference  being  simply  that  this  injury  will  not  continue 
quite  so  long  as  in  the  case  of  the  Lachnosterna  grub. 

FOOD  AND  FEEDING  HABITS. 

Food  of /arr/p.— No  list  of  the  food  plants  of  our  American 
white  grubs  has  ever  been  prepared,  and  nothing  what-ever  is 
known  of  preferences  with  respect  to  food,  if  such  exist,  among 
the  various  species.  Grass,  clover,  and  all  cereal  crops  are  sub- 
ject to  their  injury,  and  potatoes,  strawberries,  and  many  other 
garden  plants,  are  often  damaged  and  destroyed  by  them.  Some 
species  also,  if  not  all,  feed  freely  on  the  roots  of  trees  and  do 
frreat  damage  in  this  manner  to  nursery  stock,  evergreens  and 
the  like.  The  grubs  of  tristis  and  ilicis  are  perhaps  most  in- 
jurious  in  this  way,  as  these  species  were  most  frequently 
collected  in  woodlands. 

That  they  may  live  for  a  considerable  period  on  earth  alone 
is  shown  by  Dr.  Riley,  w^ho  says  that  he  has  known  the  larvae 
of  the  common  May  beetle  to  feed  for  three  months  upon 
nothing  but  pure  soil.* 

As  illustrations  of  the  injury  inflicted  in  Central  Illinois  at 
the  present  time  I  will  describe  two  instances  of  damage  to 
wheat  and  one  to  corn. 

Mr.  John  Upton's  Field.— In  a  field  of  fall  wheat  in  Sangamon 
county,  visited  Nov.  29,  188G,  in  response  to  a  reauest  from 
the  owner,  I  found  many  dead  stools  everywhere  tnroughout 
the  field,  and  occasionally  patches  fifteen  or" twenty  feet  across 
which  were  completely  killed.  The  dead  plants  were  invariably 
eaten  off  from  very  near  the  surface  to  half  or  three  quarters 
of  an  inch  below,  the  stems  irregularly  gnawed  away,  and  the 
roots  entirely  gone.  There  was  nothing  whatever  at  the  time 
about  the  plants  or  in  the  earth  to  explain  the  injury,  but  at 
a  depth  of  about  a  foot  and  a  half  the  white  grubs  were  found 
especially  abundant  beneath  the  borders  of  the  injured  plots. 
This  ground  had  been  in  corn  for  the  three  preceding  years,— 
from  1883  to  1885,— in  wheat  in  1882,  and  in  com  in  1881.  It 
was  sowed  to  wheat  in  the  fall  of  18C5,  and  yielded  in  1886 
twenty  bushels  of  wheat  per  acre.  As  many  of  the  grubs  in  this 
field  were  full  grown,  we  are  compelled  to  believe  that  the  eggs 
had  been  laid  in  the  corn. 

Mr.  E.  E.  Chester's  Field.—In  a  field  of  winter  wheat  in  Cham- 
paign sown  on  com  ground,  and  visited  June  6,  1889,  patches 
occurred  from  two  feet  to  two  or  three  rods  in  diameter  on 
which  wheat   was   entirely   wanting   or   greatly   diminished   in 

♦  St.  Louis  "Globe-Demoorat,"  March  25,  1*^76. 
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amount  and  dwarfed  in  size,  a  difference  apparent,  I  was  told, 
from  the  beginning  of  the  spring,  and  which  doubtless  originat- 
ed the  fall  preceding.  These  areas  were  said  to  be  enlarging, 
being  at  the  above  date  about  four  times  as  large  as  they  were 
March  1.  The  corn  stubble  remaining  in  the  fi3ld  among  the 
wheat  was  very  much  smaller  on  these  spots  than  on  ground 
adjacent,  showing  that  the  preceding  crop  had  been  injured,  and 
the  owner  reported,  indeed,  that  the  yield  was  very  greatly  di- 
minished there  the  year  before.  In  the  earth  of  these  bare 
patches  full-grown  white  grubs  occurred  at  the  rate  of  about 
five  or  six  to  the  square  foot;  while  in  the  uninjured  wheat  near 
by  they  averaged  one  to  every  two  square  feet. 

Beginning  in  1884,  this  ground  had  been  in  corn  for  three 
successive  years.  It  was  planted  to  oats  in  1887,  to  corn  in 
1888,  and  to  wheat  the  autumn  of  that  same  year.  Without 
a  knowledge  of  the  length  of  the  life  cycle  of  our  white  grubs— 
a  thing  on  which  we  have  now  no  precise  information — we  can- 
not say  in  which  of  the  crops  just  mentioned  the  mother 
beetles  of  these  grubs  laid  their  eggs.  It  was  clearly,  however, 
in  cultivated  ground. 

Mr.  Martin  Plank's  Field. — In  this  field  of  twenty  acres  a  re- 
markable injury  to  corn  occurred  in  1889  and  1890,  during 
the  first  and  second  years  after  grass,  the  ground  having  lain 
in  pasture  since  1884.  By  the  time  this  year  the  young  corn 
was  six  inches  high  a  large  part  of  it  had  been  destroyed  by 
the  grubs,  and  a  space  of  two  or  three  acpes  was  harrowed 
over  and  sowed  to  hemp.  During  the  preceding  year,  1889,  a 
similar  but  inferior  damage  was  noticed  at  the  time  of  the 
grain  harvest,  much  of  the  corn  blowing  down  easily  from  a 
loss  of  the  roots.  At  this  time  there  were  from  six  to  a  dozen 
white  grubs  in  an  injured  hill,  and  the  corn  on  about  four  or 
five  acres  of  the  highest  land  was  a  total  failure,  the  lower 
ground  yielding  a  liglit  crop.  The  grubs  in  this  field  when  the 
ground  was  plowed  in  the  spring  of  1890,  were  so  numerous 
that  a  careful  estimate,  based  on  a  count  of  those  found  within 
a  space  a  rod  long  in  a  fourteen-inch  furrow,  gave  between  six 
and  seven  hundred  to  the  square  rod,  or  nearly  three  hundred 

f)ounds  per  acre.  Numerous  breeding  experiments  with  material 
rom  this  field,  showed  that  the  most  abundant  species  was  L. 
rugosa.  A  few  examples  of  in  versa  were,  however,  dug  up  later 
in  the  same  field. 

Food  of  Iwt'iffos.'—The  adult  beetles  have  apparently  a  vari- 
ous habit  of  food,  the  different  species  exhibiting  special  prefer- 
ences ;  but  beyond  this  general  statement  it  is  impossible  at 
present  to  give  very  definite  particulars.  Among  the  trees 
whose  leaves  they  eat  are  oak,  ash,  maple,  box  elder,  birch, 
elm,  chestnut,  mountain  ash,  plum,  and  cherry.  It  is  not  com- 
monly known,  I  think,  that  they  will  feed  freely,  if  compelled, 
upon  the  blades  of  blue  grass.  We  have  also  found  them  once 
feeding  on  clover  heads  and  on  the  leaves  of  corn. 
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In  our  breediug  cages  we  learned  concerning  L.  jd  versa  that 
the  adults  would  feed  upon  the  blades  of  blue  grass,  at  least 
when  nothing  else  was  available,  and  that,  supplied  with  leaves 
from  a  variety  of  trees,  they  ate  freely  of  oak,  elm,  and  chest- 
nut, and  slightly  of  hazel,  but  neglected  ash.  L.  hirticula  also 
ate  blue  grass  "in  our  breeding  cages,  under  similar  circum- 
stances, and  devoured  chestnut  v^ery  freely,  but  at  first  did  not 
touch  ash  or  oak.  Later  it  ate  elm,  oak,  and  chestnut  greedily, 
hazel  and  hickory  sparingly,  and  birch  not  at  all.  Oak  and 
chestnut  leaves  seem  on  the  whole  to  be  the  favorite  food  of 
this  species. 

EXPERIMENTS  WITH  REMEDIES. 

The  vast  numbers  of  these  grubs  frequently  turned  out  by 
the  plow  in  spring,  especially  when  preparing  the  soil  for  corn, 
and  the  great  damage  to  the  subsequent  crop,  which  could  be 
easily  prevented  by  simply  picking  the  larviB  up  by  hand,  sug- 
gest the  possibility  of  the  profitable  use  of  the  help  of  boys  for 
clearing  badly  infested  ground.  A  field  of  young  corn  is  espe- 
cially liable  to  injury  by  the  grubs  on  account  of  the  small 
amount  of  vegetation  which  it  presents  to  them,  and  the  col- 
lection of  a  thousand  or  two  per  acre  might  easily  make  the 
diBerence  between  insignificant  damage  and  a  serious  loss. 
There  is  no  question  of  the  very  profitable  use  of  this  method 
of  destruction  in  the  Old  World,  where,  however,  agricultural 
conditions  are  very  different  from  ours. 

To  test  the  possibility  of  destroying  the  grubs  by  burying 
poisoned  food  m  the  earth— a  method  which  might  he  practi- 
cally valuable  in  horticulture— an  assistant  buried  potatoes 
dipped  in  Paris  green,  and  placed  six  white  grubs  in  the  earth 
with  them  June  27,  1886— too  late  in  the  season  for  the  best 
results.  Four  days  later  one  of  the  potatoes  had  evidently 
been  slightly  eaten,  and  three  of  the  grubs  were  dead.  In  a 
similar  experiment  with  white  arsenic,  where  one  potato  had 
been  slightly  gnawed,  two  of  the  grubs  wei-e  killed. 

Several  trials  were  made  with  fluids  applied  to  the  earth,  in 
the  hope  of  killing  the  grubs  b^^  contact.  A  solution  of  whale 
oil  soap,  for  example,  about  half  a  pound  to  two  gallons  of 
water,  was  used  July  13  to  saturate  sod  undermined  by  grubs, 
but  without  the  slightest  effect  in  two  experiments.  A  similar 
treatment  with  a  strong  decoction  of  tobacco  stems  had  not 
killed  the  grubs  after  twenty-four  hours,  but  had  seemingly 
driven  them  deeper  into  the  earth.  Gasoline  acted  promptly, 
of  course,  but  killed  the  vegetation  likewise.  Solutions  of  salt- 
one  pound  to  three  and  a  half  gallons  of  water— applied  three 
times  in  succession  the  14th  July  were  also  quite  without 
effect. 

Applications  of  kerosene,  however,  in  the  well-known  form  of 
a  soap  emulsion,  were  found  fairly  effective  for  white  grubs  in 
lawns.    On  the  12th   June,    1886,    an  assistant  saturated   in- 
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fested  sod  with  an  ordinary  kerosene  emulsion  diluted  to  tm 
per  cent.  Six  hours  later  five  grubs  were  removed  from  the 
earth  soaked  with  it,  and  the  next  day  four  of  these  were  dead, 
but  two  had  revived.  July  13  a  piece  of  sod  eighteen  inchft> 
square  was  treated  with  a  similar  emulsion,  reduced  by  dilution 
to  seven  per  cent,  of  kerosene,  and  under  this,  next  day,  three 
white  grubs  were  found,  all  dead;  and  a  similar  experiment, 
with  the  emulsion  diluted  to  ten  per  cent.,  yielded  the  next  day 
eight  white  grubs,  likewise  all  dead.  The  grass  itself  was  en- 
tirely uninjured. 

Weaker  emulsions  had  a  leas  pronounced  effect.  A  two  per 
cent,  solution,  for  example,  tried  July  14,  had  killed  but  three 
grubs  out  of  six  after  a  lapse  of  a  day.  In  sod  to  which  a  four 
per  cent,  dilution  was  applied  July  14,  nine  grubs  were  found 
twenty-two  hours  later,  all  nearly  dead.  Another  piece  of  sod 
treated  with  a  diluted  emulsion  "containing  seven  per  cent,  of 
kerosene  and  examined  eighteen  hours  later,  was  found  to  con- 
tain five  grubs,  not  wholly  dead  but  nearly  so.  Kept  a  day 
later  these  died  without  exception.  The  I6th  July  a  similar 
experiment  gave  an  identical  result,  except  that  the  grubs  were 
all  dead  in  a  day. 

A  larger  experiment  with  a  ten  per  cent,  dilution,  applied 
from  a  barrel  by  means  of  a  rubber  tube,  killed  all  tlie  grubs 
found  by  turning  over  the  sod ;  and  finally  an  identical  experi- 
ment—a duplicate  of  the  above  on  a  small  scale — had  the  result 
to  kill  all  the  gi'ubs  in  the  sod.  An  emulsion  of  crude  petro- 
leum—the Lima  oil— diluted  to  six  per  cent,  and  applied  spar- 
ingly August  6,  followed  by  water  from  a  hydrant  (allowed  to 
flow  for  about  an  hour  and  a  half),  had  no  effect  whatever  on 
the  grubs  reached  by  the  mixture,  although  the  ground  was 
moist  about  them.  Examined  the  same  evening  and  two  or 
three  days  thereafter  not  a  dead  grub  was  found. 

From  these  experiments  it  follows  that  kerosene  emulsion  of 
a  strength  to  contain  from  six  to  ten  per  cent,  of  kerosene  ap- 
plied in  sufficient  quantity  to  penetrate  the  earth  to  the  roots^ 
of  the  grass  where  the  grubs  lie  imbedded,  may  be  depended  on 
to  kill  these  insects  in  the  soil.  Such  an  emulsion  will  cost 
about  a  cent  and  a  half  a  gallon,  exclusive  of  labor.  The 
amount  required  to  saturate  the  earth  will  make  this  method 
of  treatment  far  too  expensive  for  practical  use,  except  on 
lawns,  in  strawberry  plantations,  nurseries,  and  the  like. 

PARASITES. 

In  our  breedingcage  experiments  and  field  observations  four 
forms  of  parasitism  have  occurred ;  by  hymenopterous  and  dip- 
terous parasites  respectively,  and  by  bacteria  and  sphteriaceous 
fungi.  The  hymenopterous" parasite,  bred  but  once,  is  a  species 
of  Ophion ;  the  dipterous  parasite,  much  more  frequentlv  en- 
countered—often filling  the  body  of  the  grub  with  maggots- 
was  determined  for  us  by  Dr.  Williston  as  Micwpbtbalma  Disra, 
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Maca.  The  bacterial  affection  came  to  the  notice  of  an  assist- 
ant aoring  my  absence  from  the  office,  but  was  not  systematic- 
ally investigated ;  and  the  sphseriaceous  fungi  are  of  the  genus 
Cordiceps  (apparently  C.  melolonthw),  already  well  known  to 
destroy  white  grubs.  The  bacterial  difficulty  was  probably  the 
cause  of  the  almost  complete  disappearance  of  white  grubs  in 
the  field  of  Mr.  Plank,  of  Champaign,  described  under  another 
head.  Probably  not  one  per  cent,  of  the  grubs  present  in  this 
field  June  1  finally  reached  the  imago — a  fact  demonstrated  by 
a  careful  examination  of  the  earth  later  in  the  season.  A  con- 
siderable percentage  of  the  grubs  collected  in  this  field  at  the 
date  first  mentioned  were  dead,  with  flaccid  bodies;  and  others 
died,  similarly  affected,  among  those  brought  to  the  laboratory 
for  breeding-cage  experiments. 

DESCmPTION. 

By  a  study  of  miscellaneous  lots  of  white  grubs  collected  for 
breeding  purposes,  my  office  assistant,  Mr.  C.  A.  Hart,  was 
enabled  to  separate  Cyclocephala  from  Lachnosterna,  and  to 
divide  the  larvsB  of  the  latter   genus   into   three  clearly  distin- 

fuishable  groups,  from  which  five  species  of  imagos  were  bred; 
irticttla  and  rugosa  from  the  first,  in  versa  and  fusca  from  the 
second,  and  gibbosa  from  the  third.  A  further  separation  of 
the  larvae  of  the  above  compound  groups  has  not  been  found 
possible,  and  I  do  not  know  how  to  distinguish  hirticula  from 
mgosa,  or  inversa  from  fusca,  in  the  larval  state.  Apart  from 
differences  of  size,  the  main  distinctions  among  these  larvjD, 
both  generic  and  specific,  are  to  be  found  at  the  tip  of  the  ab- 
domen, the  specific  characters  especially  in  the  hairs  and  spines 
upon  the  ventral  surface  of  the  last  alidominal  segment. 

Genvs  Qyclocepbala. -^The  tip  of  the  abdomen  and  the  sum- 
mits of  the  folds  on  the  backs  of  segments  four  to  nine  are 
crowned  with  short  brown  hairs,  not  tnickly  set.  Segments  one 
to  nine  are  short,  ten  and  eleven  are  equal  and  twice  as  long 
as  nine,  twelve  is  more  than  three  times  as  long,  and  segment 
thirteen  is  very  short  and  followed  by  a  large  round  anal  plate 
which  attains  the  tip  of  the  abdomen.  Anal  slit  transverse. 
The  hairs  on  the  ventral  surface  of  the  last  segment  are  uni- 
form and  irregularly  scattered.  The  front  and  clypeus  are  a 
little  roughened,  the  labrum  somewhat  more  so;  the  mandibles 
slightly  sulcate. 

C.  immaculata. — The  body  of  this  species  is  cream-colored, 
and  is  covered  with  scattered  soft  brown  hairs;  the  spiracles 
are  orange;  the  head  ferruginous,  a  short  longitudinal  brown 
line  behind  the  usual  frontal  V,  and  a  black  dot  at  the  base  of 
each  mandible.  The  first  joint  of  the  antennae  is  globose,  the 
second  is  cylindrical,  three  times  as  long  as  the  first,  swollen 
near  the  distal  end,  the  third  is  longest  of  all,  the  fourth 
shorter  and   prolonged   into   a  short  tooth   anteriorly  on  the 
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under  side,  the  fifth  as  long  as   the  second   and   tapering  to  a 
point.    (See  PI.  IV.,  fig.  5,  7.) 

Genus  Lacbnosterna^—Body  covered  with  soft  brown  hairs, 
the  tip  of  the  abdomen  and  the  summits  of  the  folds  on  the 
backs  of  segments  four  to  nine  covered  with  short  stiff  hairtJ. 
thickly  set.  The  spiracles  are  ferruginous.  Segments  one 
to  nine  are  short,  ten  and  eleven  are  equal,  twice  as  long  as 
nine ;  the  twelfth  segment  is  three  times  as  long,  and  the  thir- 
teenth still  longer,  and  the  anal  plate  is  small,  triangular,  an- 
terior margin  rounded,  not  attaining  the  tip,  anal  slit  conse- 
quently angular.  On  the  ventral  side  of  segment  thirteen  is  a 
triangular  patch  of  conspicuous  brown  hairs,  the  outer  of  which 
are  simple  and  pointed,  the  inner  flattened  and  hooked  at  the 
tip,  witn  a  median  double  row  of  mucronate  hairs,  inclined  iu- 
wardly,  extending  lengthwise  through  the  middle  of  the  pakh. 
The  mandibles  are  sulcate  above,  the  antennal  joints  variable. 

Larvse  of  fusca  and  in  versa. — In  these  larvae  the  subanal  spines 
or  hairs  are  relatively  short  and  weak,  the  greater  part  of  the 
hairs  being  hooked,  these  hooked  hairs  forming  a  large  trian- 
gular patch  on  each  side  of  the  middle  line,  extending  outward 
as  far  as  the  ends  of  the  anal  slit.  The  spinules  of  the  double 
median  row  are  scarcely  thicker  or  more  conspicuous  than  the 
hooked  hairs  adjacent.  The  two  rows  are  parallel,  extend  about 
two  thirds  the  length  of  the  ventral  surface  of  the  segment,  from 
the  anal  slit  forward,  and  are  separated  from  each  other  a  dis- 
tance about  equal  to  the  length  of  a  spinule,  the  distance  of 
the  spinules  in  a  row  being  approximately  half  as  great.  The 
number  of  spinules  are  from  twenty-one  to  twenty-five  in  eadi 
row.    (See  PI.  IV.,  fig.  2.) 

Larvse  of  hirticula  and  rugosa, — In  this  group  the  median 
rows  of  mucronate  spinules  are  much  more  prominent  than  in 
the  preceding,  the  bases  of  the  spinules  being  decidedly  thicker 
than  the  hairs  adjacent,  and  the  spinules  are  placed  much  more 
closely  in  a  row  (almost  in  contact),  the*  rows  being  decidedly 
shorter— about  half  the  length  of  the  ventral  surface  of  the  seg- 
ment—and stopping  short  of  the  anal  slit.  The  rows  are  also 
farther  apart,  the  distance  about  twice  the  length  of  a  spinule. 
The  hooked  hairs  are  fewer  and  more  sparsely  placed.  Spinulen 
about  twenty-nine  in  a  row.    (See  PL  IV.,  fig.  4,  6.) 

Larva  of  ^ibbosa.—A  much  smaller  larva  than  the  preceding, 
characterized  by  a  still  greater  shortening  of  the  median  ave- 
nue through  an  approximation  of  the  hairs  and  a  lateral  thicken- 
ing of  their  bases,  these  now  becoming  at  least  twice  the  diameter 
of  the  hairs  adjacent.  Tips  of  the  spinules  strongly  inclined, 
nearly  meeting  in  the  middle,  spinules  of  each  row  contiguous. 
The  rows  approximate  at  the  ends,  and  extending  about  one 
third  the  length  of  the  ventral  surface  of  the  segment.  Patch 
of  hooked  hairs  much  reduced  in  size,  not  reaching  ends  of  anal 
slit,  but  extending  farther  forward  than  the  ends  of  the  rows 
of  spinules.     (See  PI.  IV.,  fig.  1.) 
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LIST  OF  ILLINOIS  SPECIES. 


There  are  thirty-one  species  of  white  grubs  belonging  to 
the  genus  Laehnosterna  credited  to  Illinois  by  the  collection  of 
the  adults,  twenty-one  of  which  (marked  with  a  star)  are  in  my 
own  office  collections.  The  habits  of  the  larvse  of  these  species 
are  so  far  as  known  practically  identical,  but  the  greater  part 
of  them  have  of  course  never  as  yet  been  bred  separately  to 
the  imago. 

L.  lanceolata,  Say.*    Rare,  Central  and  Southern  Illinois. 

L.  prsetermissa,  Horn.*    Rare,  Southern  Hlinois. 

L.  glaberrima,  Blanch.    Rare,  Illinois. 

L.  ephilida,  Say.*    Frequent,  Southern  Illinois. 

L.  longitarsus,  Say.    Infrequent,  Illinois. 

L.  gibbosa,  Bunn.*    Abundant  throughout  State. 

L.  Eirtiventris,  Horn.*    Rare,  Central  Illinois. 

L.  congrua,  Lee.*    Infrequent,  Illinois. 

L.  prunina,  Lee.    Rare,  Northern  Illinois. 

L.  crassissima,  Blanch.*    Infrequent,  Central  Illinois. 

L.  inversa,  Horn.*    Abundant  throughout  State. 

L.  micans,  Knoch.*    Infrequent,  Central  and  Southern  Illinois. 

L.  arcuata,  Smith.*    Rare,  Southern  Illinois. 

L.  dubia,  Smith.*    Not  common,  Central  and  Northern  Illinois. 

L.  insperata.  Smith.    Rare,  Northern  Illinois. 

L.  fusca,  Froh.*    Abundant  throughout  State. 

L.  grandis,  Smith.    Rare,  Illinois. 

L.  marginalis,  Lee.    Rare,  Illinois. 

L.  fraterna,  Harr.*    Frequent,  Central  and  Southern  Illinois. 

L.  nova,  Smith.*    Rare,  Central  Illinois. 

L.  corrosa,  Lee.    Raie,  Illinois. 

L.  rugosa,  Mels.*    Common,  Central  Illinois. 

L.  implicita,  Horn.*    Frequent,  Central  and  Northern  Illinois. 

L.  balia,  Say.*    Infrequent,  Central  and  Northern  Illinois. 

L.  villifrons,  Lee.    Infrequent,  Northern  Illinois. 

L.  limula,  Horn.     Rare,  Illinois. 

L.  hirticula,  Knoch.*    Abundant  throughout  State. 

L.  ilicis,  Knoch.*    Common  throughout  State. 

L.  crenulata,  Fr6h.*    Infrequent  throughout  State. 

L.  inepta,  Horn.*    Rare,  Southern  Illinois. 

L.  tristis,  Fabr.*    Abundant  throughout  State. 

The  following  species  will  probably  be  found  to  occur  in  Illi- 
nois: L.  gracilis,  Burm.,  (Can.  to  N.  C.  and  Tex.);  L.  affiDis, 
Lee.,  (D.  C,  Kan.,  Col.,  Ind.  Terr.,  and  Tex.);  and  L.  knochii, 
GylL,  (Mass.  to  Ga.,  Kan.,  and  Tex.). 

Key  to  the  Illinois  Species  of  Laehnosterna,* 

The  classification  of  the  June  beetles  presents  unusual  difficulty  because 
of  their  general  uniformity  of  appearance  and  the  large  number  of  spe- 
cies, so  that  extensive  use  must  be  made  of  the  sexual  characters,  external 
and  internal.    This  difficulty  reaches  a  climax  in  the  group  of  species  al- 

*  Prepared  by  Mr.  C.  A.  Hart 
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lied  to  /i«ca,  which  are  almost  absolutely  indistinguishable  by  any  other 
means.  One  would  naturally  doubt  the  validity  of  such  species,  but  on  a 
careful  study  of  thes?  characters,  I  find  them  easily  recognizable  and  sub- 
ject to  but  little  variation,  and  have  no  doubt  of  the  distinctness  of 
the  species  based  upon  them. 

A  very  useful  character  is  the  sculpture  df  the  last  two  ventral  segmeni> 
of  the  male,  each  species  presenting  its  own  characteristic  pattern.  The 
internal  sexual  structures  of  both  sexes  seem  to  be  a  reliable  means  of 
identifying  species.  The  claspersof  the  male  rest  ju^t  within  the  openin^r 
at  the  tip  of  the  abdomen,  and  may  be  easily  drawn  out  and  examined. 
It  is  desirable  that  specimens  should  be  mounted  with  the  claspers  pr>- 
truded.  In  the  females  and  some  of  the  males  the  two  spurs  at  the  end 
of  the  hind  tibia  are  distinctly  articulated  and  freely  movable  when 
fresh;  but  in  a  majority  of  the  species  the  males  have  one  spur  firmly 
soldered  to  the  tibia,  appearing  like,  an  acute  prolongation  of  the  apical 
margin.  The  notch  or  sinuation  at  the  base  of  this  spur  is  very  strcmjr 
and  distinct  in  congrua  and  hirtiveiUria,  and  least  developed  in  gibbosaj  which 
may  be  immediately  recognized,  however,  by  its  remarkable  angulate  spur. 
The  antennal  club  of  the  male  is  usually  much  larger  than  that  of  the 
female. 

The  antenna*  are  usually  10-jointed,  three  Joints  in  the  club  and  seven 
in  the  stem,  but  several  species  have  normally  only  six  joints  in  the  st^nj. 
making  the  antennae  9-jointed.  Besides  this,  there  is  a  tendency  to  lose 
one  joint  of  the  stem  in  one  or  even  both  antenna?  of  individuals  of  either 
group,  which  must  be  borne  in  mind  and  guarded  against. 

Other  distinguishing  characters  are  found  in  the  vestiture,  color,  and 
punctuation  of  the  surface;  the  clypeus;  the  outline,  margin,  and  bas;il 
channel  of  the  thorax;  the  distinctness  of  the  elytral  costa? ;  the  length 
of  the  antennal  club;  the  teeth  of  the  tarsal  claws,  etc. 

The  following  key  makes  extensive  use  of  the  characters  of  the  male, 
without  which  the  species  could  scarcely  be  identified  with  any  certainty. 
The  females  may  be  determined  by  comparison  with  the  males.  The  clas- 
sification is  based  on  the  excellent  monograph  of  Dr.  Horn,  "Review  of 
the  Species  of  Lachnosterna  of  America  isTorth  of  Mexico,"  in  Trans,  Am. 
Ent.  Soc,  V.  14,  p.  209;  and  free  use  is  made  of  Mr.  J.  B.  Smith's  studies 
of  the  sexual  structures,  **Notes  on  the  Species  of  Lachnosterna  of  Tem- 
perate North  America,  with  Descriptions  of  New  Species,"  in  Proc.  U.  S. 
Nat.  Mus.,  V.  11,  p.  481. 

1  Surface  clothed  with  scales,  subopaque ;   male  with  ventral  segments 

carinate  at  middle,  hind  tibia?  with  both  spurs  free,  and  hind  tarsi 
long  and  slender;    female  apterous;  antennae  10-jointed.    13-17  mm. 

lanceolaia,  Say. 

Surface  above  glabrous 2 

Body  hairy 29 

2  Antenna?  10-jointed,  inner  spur  of  hind  tibia  anchylosed 3 

Antennae  9-jointed 4 

3  Fixed  spur  short:   metasternum  hairy,   penultimate  segment  with  an 

elevated  slightly  roughened  transverse  ridge,  narrowly  separattxl 
from  the  posterior  margin.    15-16  mm prcptermissa,  Horn. 

Fixed  spur  of  male  wanting;  metasternum  nearly  naked;  slender,  rufo- 
testaceous,  shining;  penultimate  ventral  segment  of  male  nigulose. 
last  ventral  concave  with  two  feeble  cusps  in  the  concavity. 
13-15  mm glaberrima^  Blanch. 

Fixed  spur  short:  similar  to  preceding,  clypeus  less  distinctly  emar- 
ginate;  abdomen  of  male  channeled,  penultimate  ventral  with  a  de- 
pressed roughened  space  at  middle,  near  hind  margin,  depression  open 
behind,  its  floor  with  sharp  blackish  posterior  edge,  occupying 
a  deep  emargi nation  of  edge  of  segment,  and  separated  by  a  small 
notch  at  each  end  from  the  sides  of  the  impression,  which  end  jpos- 
teriorily  in  thick  projecting  angles.    14-19  mm ephilida,  Say. 

Fixed  spur  long  or  moderately  long 6 
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4  Inner  spur  of  hind  tibia  of  male  anchylosed 5 

Inner  spur  of  male  free 32 

5  Fixed  spur  of  male  short;  clypeus  deeply  emarginate:  elongate  cylin- 

drical, pale  yellowish  testaceous,  head  darker:  abdomen  of  male  flat- 
tened at  middle,  last  ventral  irregularly  concave.    10.5-13  mm. 

longitarstut.  Say. 
Fixed  spur  at  least  moderately  long 24 

t)    A  marked  sinuation  at  end  of  male  hind  tibiie,  at  base  of  fixed  spur, 

in  line  with  under  surface  of  tibia 7 

No  distinct  sinuation  at  apex  of  hind  tibiae  as  described 11 

7  Subcylindrical,  slender,  yellowish  testaceous,  thorax  and  head  darker: 
claw  tooth  small :  penultimate  ventral  of  male  abruptly  declivous  at 

middle.    10.r>-13  mm gmcili^,  Burm. 

Oblong  oval,  darker;  claw  teeth  strong .8 

«  Fixed  spur  boot-shaped:  clypeus  feebly  emarginate:  thorax  rather 
coarsely  and  sparsely  punctate:  penultimate  ventral  of  male  obliquely 
plicate  each  side  of  the  middle,  last  segment  with  a  deep  conciivity 
limited  behind  by  a  sharp  elevated  margin  overhanging  posteriorly. 

12-17  mm (jibbsdy  Burm. 

Fixed  spur  of  usual  form 9 

5>  Abdomen  of  male  at  middle  hairy  and  rather  deeply  channeled,  last 
ventral  with  a  rather  smooth  triangular  impression,  hind  margin 
with  a  broad  emargination,  prolonged  at  middle  in  an  acuminate 
point  up  the  middle  of  the  triangle,  and  closed  by  paler  membrane: 
thoracic   punctures  coarse  and  close,  denser  anteriorly,  a  smoother 

median  spiice.    17-18  mm hirtivenU-is,  Horn. 

Abdomen  glabrous  at  middle 10 

10  Abdomen  of  male  deeply  and  sharply  impressed  along  middle,  penulti- 

mate ventral  strongly  and  acutely  emarginate,  slightly  transversely 
plicate  each  side  of  median  channel,  last  ventral  with  broader  deep 
longitudinal  impression,  widening  ix)Steriorly,  and  ending  behind  in 
two  black  projecting  lobes  separated  by  an  acute  notch:  thorax 
evenly,  moderately  punctate:  color  rufocastaneous  to  piceous.  15- 
19  mm congi'uaj  Lee. 

Abdomen  of  male  flattened  at  middle,  penultimate  ventral  with  a 
straight  transverse  carina,  last  ventral  irregularly  concave,  anterior 
margin  elevated;  last  ventral  of  female  deeply  and  broadlv  emargi- 
nate. impressed  or  eroded  at  middle;  thorax  coarsely,  deeply  and  ir- 
regularly punctate;  elytrjil  punctures  distinct,  costiv  feeble:  color 
brownish  to  castaneous.    10.5-20  mm affinis,  Lee. 

Sexual  characters  as  in  preceding:  thorax  very  coarsely  and  closely 
punctate:  elytral  punctures  feeble,  costa*  usually  well-marked:  color 
castaneous  to  piceous,  pruinose.    17-18.5  mm pnniina,  Lee. 

1 1  Clypeus  concave,  moderately  reflexed,  feebly  emarginate 12 

Clypeus  flat,  narrowly  reflexed,  deeply  emarginate 20 

12  Penultimate   ventral   of   male   without   distinct   elevated    transverse 

ridge 13 

Penultimate  ventral  with  distinct  elevated  transverse  ridge,  straight 
or  curved 14 

13  Penultimate  ventral  of  male  with   curved  rugose    ini])resse(l  channel 

along  posterior  margin  at  middle,  in  front  of  which  is  a  broadly 
triangular,  not  elevated,  rugose  spsice,  last  ventral  with  smooth 
cupuliform  depression:  body  large  and  broadly  ovate,  subpruinose : 
thorax  closely,  rather  coarsely,  punctate.  15  21  m'in.cra,s\s-/.s.«fimr<,  Blanch. 
Penultimate  ventral  with  subcircular  rugose  impression,  iMirder  widely 
interrupted  behind  by  hind  margin  of  segment,  sometimes  slightly 
elevated,  last  ventral  with  broad  smooth  impression:  tlxed  spur 
rather  short  and  broad:  clypeus  more  distinctly  emarginate:  thoracic 
punctures  rather  coarse  and  sparse.     15-lH  mm' hv-n-fiff,  Horn. 
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14  Surface  opaque,  conspicuously  pruinose;  thoracic  punctures  distinct. 

sparse,  and  irregularly  placed,  median  line  smoother:  i)enultimate 
ventral  of   male   with   short   arcuate   ridge;    fixed   spur   not  long. 

15-17  mm mioans^  KnocB. 

Surface  shining,  not  pruinose;  thorax  not  very  coarsely  or  closely  punc- 
tured   Tt 

15  Transverse  ridge   short,   strongly  arcuate;  female  with  last  segmeDt 

eraarglnate 16 

Transverse  ridge  longer,  straight  or  but  slightly  curved 1^ 

16  Ridge  overhanging  throughout H 

Ridge  not  overhanging 18 

17  Ends  of  ridge  at  extreme  hind  margin  of  segment,    and   overhanging 

the  next;  clypeus  feebly  emarginate;  oblong  oval,    rufocastaneous  to 

piceous.    19  mm arcuatd,  Smith. 

Ends  of  ridge  distant  from  hind  margin  of  segment;  otherwise  not 
superficially  distinguishable  from  the  preceding.  18-20  mm. 

dubia,  Smitb. 

18  Ridge   small,  distinct,  the  ends  as  well  as  the  j-est  of  the  ridge  near 

the  middle  of  the  segment;  claspers  of  male  symmetrical;  not  differ- 
ing noticeably  from  the  preceding insperata.  Smith. 

19  Ridge  slightly  curved,  ends  overhanging,  declivous  at  middle;  female 

with  last  ventral  not  emarginate:  closely  resembling  the   preceding. 

18-22  mm .fusca,  Frcihl. 

Ridge  nearly  straight,  not  overhanging  posteriorly,  last  ventral  gran- 
ulate-punctate; female  with  last  ventral  emarginate;  larger  and 
more  robust;  thorax  subangulate  before  the  middle yrandw,  Smith. 

20  Thoracic  punctuation  moderate;  club  of  male  antenna   much  shorter 

than  stem 21. 

Thoracic  punctuation  very  coarse;  club  of  male  antenna  about  as  long 
as  stem 22. 

21  Penultimate  ventral  of  male  granulate  and  feebly  impressed  poste^io^ 

ly,  feebly  elevated  in  front,  elevation  continued  by  plications  ex- 
tending obliquely  backward  on  each  side,  claspers  large,  expanded, 
with  rounded   posterior  outline;   thoracic  punctures   more  or  less 

sparse.    15-18  mm ,fratema^  Harr. 

Penultimate  ventral  of  male  similarly  sculptured,  but  the  elevation 
stronger  and  shorter,  forming  with  the  lateral  oblique  extensions  an 
approach  to  an  acute  ridge;  claspers  small,  deeply  emarginate  be- 
hind; thoracic  punctures  sparse,  leaving  irregular  smooth  spaces  on 
the  disk.    15-17  mm nova,  Smith. 

22  Penultimate  ventral  of  male  with  a  semicircular  elevation  in  front  of 

a  deep  smooth  fovea;  thorax  broadest  at  base  with  a  smooth  space 
each  side  of  middle.    16.5-21.5  mm marginaUs,  Lee. 

Penultimate  ventral  of  male  with  the  posterior  border  vertical  at  mid- 
dle, horizontal  portion  obliquely  plicate  each  side;  thorax  widest  at 
middle,  obtusely  angulate,  punctures  moderately  close,  sparser  at 
sides  of  middle.    17-20  mm corrosa,  Lee. 

Penultimate  ventral  broadly  impressed  and  granulate  at  middle,  form- 
ing an  oblique  declivity,  each  side  of  which  is  an  obtuse  elevation; 
thorax  widest  at  middle,  subangulate 23. 

23  Thorax   with   punctures   irregularly   confluent,   a  distinctly  elevated 

smooth  median  line;  last  ventral  of  male  with  apex  acutely  emar- 
ginate.   21.5-23.5  mm knochU,  Gyll. 

Thorax  with  punctures  dense,  but  not  confluent,  median  line  some- 
times smoother;  last  ventral  of  male  with  a  broad  triangular  emar- 
gination,  closed  by  membrane,  at  apex.     18-23  mm rugosa^  Mels. 

24  Sutural  stria  deeply  impressed,  sutural  costa  normal 25. 

Sutural  stria  feeble  or  wanting,  sutural  costa  scarcely  elevated  ....28. 

2.')    Form  more  or  less  ovate,  head  and  thorax  darker  than  elytra 26. 

Form  elongate,  parallel,  color  uniform 27, 
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t26.  Last  ventral  of  male  convex,  penultimate  with  a  subcircular  rugose 
depression,  limited  in  front  by  a  smjill  narrow  arcuate  elevation, 
feeble  at  middle,  on  each  side  more  distinctly  and  sharply  elevated, 
extending  obliquely  outwards;  clypeus  deeply  and  acutely  emargi- 
nate,    front  glabrous;   thoracic   punctures  moderately  coarse,  rather 

sparse.    14-17.5  mm implicita,  Horn. 

Last  ventral  of  male  with  smooth  cupuliform  depression,  penultimate 
with  elongate  concavity  at  middle  along  hind  margin,  in  front  of 
which  is  a  short  obtuse  punctate  arcuate  elevation;  front  with 
erect  hairs,  clypeus  broadly  not  deeply  emarginate;  thoracic  punc- 
tures  rather    coarse    and    sparse,    irregularly   placed.      15-16   mm. 

balia,  Say. 

27  Last  ventral  of  male  broadly  concave,  penultimate  with  a  feeble  arcu- 
ate elevation;  front  with  short  erect  hairs,  clyi)eus  deeply  emarginate; 
thoracic  punctures  coarse  and  deep,  sparsely  and  irregularly  placed, 
often  leaving  large  smooth  spaces.    14.5-16  mm villifrons,  Lee. 

2«  Last  ventral  of  male  concave,  penultimate  with  an  obtuse  transverse 
ridge  divided  by  a  depression  at  middle;  rufotestaceous;  clypeus 
emarginate:  thorax  moderately  coarsely  punctate,  not  closely,  but 
somewhat  irregularly.    14-18  mm limula,  Horn. 

'y^    Hind  tibia  of  male  with  one  spur  fixed 30 

Hind  tibia  with  both  spurs  free 31 

3(>  Surface  with  erect  hairs,  those  of  elytra  in  rows,  (sometimes  indistinct 
from  rubbing);  base  of  thorax  channeled  each  side;  penultimate  ven- 
tral of  male  with  a  broad  and  long  transverse  impression,  limited  at 
each  end  by  a  smooth  oblique  plica,  space  in  front  slightly  elevated, 
last  ventral  broadly  concave:  clypeus  emarginate;   thorax  variolately 

and  irregularly  punctate.    16.5-19  mm hiriicula,  Knoch. 

Surface  covered  with  short  grayish  pubescence;  base  of  thorax  not 
channeled;  penultimate  ventral  of  male  with  a  broad  transverse  im- 
pression, a  slightly  oblique  tuberosity  at  each  end  in  front,  last  ven- 
tral feebly  concave,  broadly  emarginate  at  apex:  clypeus  deeply 
emarginate;  thorax  very  densely  granulate-punctate,  median  line 
smoother,  slightly  elevated,  [ciliata,  Lee.)  19-23.5  mm ilicis,  Knoch. 

'H  Clypeus  emarginate;  surface  with  short  yellowish  recumbent  hair; 
penultimate  ventral  of  male  vaguely  concave  at  middle;  thorax  with 
margin  coarsely  serrate,  coarsely  and  densely  punctate.    17-20  mm. 

crenukUa,  Frohl. 
Clypeus  entire 33 

-i2  Subcyllndrical,  rufotestaceous;  clypeus  emarginate;  thorax  moderately 
punctate,  with  smooth  median  line;  last  ventral  of  male  longitudinally 
subcarinate  at  middle,  anterior  margin  elevated  each  side,  penulti- 
mate with  sharply  limited  cupuliform  concavity,  its  margin  rising 
into  an  acute  rugose  tuberosity  on  each  side,  hind  tibial  spurs  slen- 
der.   15-16  mm inepta,  Fab. 

33  Surface  with  yellowish  hair  long  on  head,  thorax,  and  about  scutellum, 
short  on  remainder  of  elytra;  thorax  coarsely,  closely  punctured,  last 
two  ventrals  of  male  broadly  transversely  impressed,  anterior  margin 
of  last  ventral  elevated,  penultimate  with  a  short  acute  transverse 
carina  near  the  front  margin.    11.5-15  mm tristiay  Fab. 

SUMMARY  AND  CONCLUSIONS. 

Of  the  thirty-one  species  of  white  grubs  of  the  p^enus  Lach- 
nostema  which  occur  in  Illinois,  only  six  have  as  yet  been  bred; 
viz.,  gibbosa,  inversa^  fiisca,  rafi^osa,  implicita,  and  hirticula; 
but  these  six  species  are  all  abundant,  some  of  them  excessively 
80,  and  contain  together  by  far  the  p:reater  part  of  these  in- 
sects occurring  in  the  State.  There  are,  in  fact,  only  three 
other  species,  fraternay  ilicis,  and    tristis,   which   can   be   called 
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common  within  our  limits,  and  two  of  these  are  partly  wood- 
land larvae.  It  is  not  too  .much  to  say  concerning  the  six  spe- 
cies above,  and  quite  possibly  of  all  the  others,  that  they  form 
the  adult  in  this  latitude  in  late  summer  and  early  fall,  and 
escape  from  the  earth  the  following  spring  and  early  summer: 
that  they  lay  their  eggs  in  June  and  early  July, — by  preference 
in  grasslands,  but  also  in  small  grain  and  com,  in  strawberry 
plantations,  in  woodlands,  and  also  in  many  other  situations; 
that  these  eggs  liatch  in  from  ten  days  to  two  weeks ;  and  that 
the  ^rubs  live  in  earth  for  a  number  of  years  unknown,  but 
seemingly  at  least  for  two  ;*  that  they  may  begin-  to  pupate  a» 
early  as  the  middle  of  June  of  the  year  when  they  become  full 
grown,  and  may  form  the  first  Imago  in  the  earth  by  the  mid- 
dle of  August  and  the  last  as  late  as  the  middle  of  beptember, 
but  that  they  very  rarely,  if  ever,  pass  the  winter  in  the  pupa 
state.  Grubs  active  in  fall  will  consequently  continue  so  in 
spring  and  on  at  least  to  early  summer ;  and  those  active  in 
spring  will,  if  full  grown,  cease  their  mischief  in  June  or,  in  the 
latest  cases,  in  July. 

They  hibernate  as  beetles  from  two  or  three  to  eight  or  ten 
inches  under  ground,  or,  as  grubs,  at  a  depth  of  one  and  a 
half  or  two  feet,  these  last  descending  to  their  winter  quarters 
in  October  and  returning  in  April  in  average  years. 

They  are  much  parasitized  in  the  larval  stage,  especially  by 
fungi," and  these  attacks  of  fungous  disease  may  bring  to  a 
speedy  termination  very  serious  injuries  to  crops  when  the 
grubs  become  too  thick  in  the  earth  for  their  own  prosperity. 
The  insect  parasites  are  the  hymenopterous  species  Ophion,  and 
a  more  abundant  fly  of  the  family  Dexidae  (Microphtbalma 
nigra  Macq.). 

Practical  remedial  measures  may  be  applie<l  either  to  the 
grubs  in  the  earth  or  to  the  beetles  when  abroad.  As  these  in- 
sects  are  most  abundant  in  gra.ss  lands,  they  are  most  likely 
to  attack  seriously  crops  raised  the  first  or  second  year  after 
grass,  and  it  is  consequently  wise  to  turn  swine  upon  meadows 
or  pasture  lands  presently  to  be  plowed.  The  "white  grub"  is 
eagerly  sought  by  pigs,  and  at  the  season  of  year  when  it  is  at 
work  upon  the  roots  of  grass  is  easily  within  "their  reach.  This 
measure  will  be  practically  useless,  however,  under  ordinary  cir- 
cumstances, if  resorted  to  earlier  than  April  or  later  than 
October,  as  in  the  interval  between  these  months  the  grubs  will 
be  bej^ond  the  reach  of  pigs,  buried  in  their  winter  quarters. 
That  they  may  be  collected  by  hand  in  great  numbers  when 
plowed  up  in  spring,  especially  in  preparing  the  ground  for 
corn,  is  a  point  wortliy  of  mention  when  one  takes  into  ac- 
count the  very  considerable  loss  which  these  insects  are  almost 
certain  to  infiict  on  young  corn  before  they  get  their  growth, 
concentrated  as  they  are,  in  a  clean  field,  upon  the  hills  of  corn 
alone. 

♦  See  account  of  injuries  to  Mr.  Chester's  field,  p.  48. 
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In  lawns,  strawberry  plots,  and  similar  cultures,  they  may  be 
killed  by  soaking  the  ground  in  which  they  make  their  presence 
manifest  with  a  kerosene  emulsion  diluted  to  contain  six  to 
ten  per  cent,  kerosene. 

The  beetles  may  be  destroyed  by  throwing  a  spray  of  Paris 
green  (about  a  pound  to  two  hundred  and  fifty  pcallons  of 
water)  upon  the  trees  the^  most  infest,— most  frequently  ash, 
oak,  and  maple,  but  varying  according  to  the  species  of  beetle 
abroad  and  the  kind  of  trees  within  their  reach. 

In  case  the  white  grubs  become  in  any  neighborhood  so  com- 
monly and  seriously  destructive  as  to  require  this  method  of 
attack  upon  the  beetles,  it  is  important  that  mesisures  should 
be  taken  as  early  in  spring  as  the  adults  begin  to  fly. 

It  is  quite  possible  that  in  time  the  ravages  of  these  and 
other  earth-feeding  insects  will  combine  with  various  more 
strictly  agriculture  conditions  to  bring  in  the  pra<5tice  of  a 
clean  summer  fallow  as  a  part  of  the  regular  farm  routine  in 
Illinois.  Certainly  by  this  practice  the  grubs  in  any  piece  of 
earth  may  be  destroyed,  except  such  as  are  so  far  advanced  in 
their  development  as  to  be  able  to  complete  their  transforma- 
tions while  feeding  only  on  rich  earth.  A  certain  per  cent,  of 
those  full  grown  m  spring  might  possibly  reach  this  end  with- 
out vegetable  food. 

Although  a  part  of  our  white  grubs,  belonging  to  one  abund- 
ant species,  Cyclocephala  immaculata,  have  a  life  history  some- 
what different  from  that  given  above,  this  fact  does  not  ma- 
terially affect  remedial  or  preventive  measures;  and  the  sug- 
gestions here  made  apply  to  all  larva?  affecting  grass  or  grain 
at  all  likely  to  be  commonly  called  white  gi'ubs. 
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ADDITIONAL  NOTES  ON  THE  HESSIAN  FLY  * 
{Cecidomyia  destructor,  Say.) 

LIFE  HISTORY. 

Continued  studies  of  the  biography  of  the  Hessian  fly  directed 
especially  to  the  midsummer  period,  now  enable  me  to  ^Te  the 
followinp^  summary  aiccount: 

The  hibernating  puparia  yield  the  ima.g:o  from  the  last  of 
March  to  the  first  of  May,  the  greater  part  of  the  perfect  in- 
sects of  this  generation  appearing  during  the  first  three  weeks 
of  April.  The  imagos  lay  their  eggs  immediately,  and  perish 
within  three  days  (apparently  without  feeding),  and  the  larva* 
hatching  from  these  may  reach  the  puparium  as  early  as  May 
9.  A  part  of  these  puparia  may  live  unchanged  throughout 
the  summer  to  emerge  m  August  or  September;  while  from  the 
others  winged  insects  may  emerge  late  in  May,  early  in  June, 
or,  perhaps,  even  in  July. 

That  these  imagos  of  a  second  spring  generation  lay  eggs  at 
once  we  have  demonstrated  repeatedly,  and  have  also  proven 
during  the  last  season,  by  insectarium  work,  that  they  may 
give  origin  under  only  fairly  favorable  circumstances  to  an 
abundant  second  spring  generation  of  larvce  which,  with  us, 
formed  the  puparium  late  in  June,  and  so  passed  the  summer 
interval. 

This  season  of  aestivation  or  summer  dormancy  hafi  lasted 
until  August  or  the  fore  part  of  September,  when  the  first 
autumnal  flies  come  forth.  These  lay  their  ee^gs,  as  they 
emerge,  in  volunteer  or  early-sown  grain,  and  consequent 
puparia  may  appear  as  early  as  September  18,  a  part  of  them 
to  hatch  the  aault,  thus  giving  origin  to  a  second  autumnal 
generation  of  larvae  hibernating  in  the  puparium,  and  a  part 
to  continue  through  the  winter,  emerging  in  spring.  There  may 
be  thus  two  complete  generations  in  a  year,  and  two  additionaJ 
partial  ones,  of  which  one  appears  late  in  spring  and  the  other 
early  in  fall. 

I  am  not  yet  prepared  to  say,  however,  that  there  must  be, 
or  even  may  be,  more  than  three  full  annual  broods  of  anv 
strain,  as  it  still  remains  possible  that  all  the  flies  which  pve  ori- 

*  This  article  is  the  third  of  a  series  on  the  Hessian  fly.  the  two  preoedins  numbers 
®'  l^a^  ^*X®  S°®^  published  respectively  In  the  Fourteenth  Report  from  this  office,  p.  »► 
and  Fifteenth  Report,  p.  21. 
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gin  to  the  so-called  second  autumnal  generation  are  belated  fe- 
males of  the  second  spring  brood,  [dune  1,  1891.  The  com- 
plication  of  this  life  history  is  still  further  increased  by  the  fact, 
recently  demonstrated,  of  an  occasional  retardation  of  meta- 
morphosis such  that  puparia  forming  one  year  will  not  give  the 
winged  fly  until  eleven  or  twelve  months  thereafter.  An  instance 
of  this  sort  occurred  in  the  breeding  work  presently  to  be  re- 
ported, where  a  part  of  a  lot  of  puparia  obtained  in  the  field, 
in  Mansfield,  Scott  county,  June  21-,  1890,  lay  dormant  in  our 
insectarium  until  the  spring  of  1891,  the  winged  insects  appearing 
late  in  April  and  early  in  May.] 

The  following  are  the  new  data  on  which  the  foregoing  state- 
ments rest: 

Prom  a  field  of  winter  whea,t  near  Manchester,  Scott  county, 
1015  flaxseeds  or  puparia  were  collected  March  13,  1890, 
brought  to  the  office  and  removed  from  the  plants  for  experi- 
mental use.  A  plot  of  ground  in  the  insectarium  three  feet  by  two 
feet  four  inches  was  enclosed  by  a  rectangular  frame  three  feet 
high,  covered  with  Suisse  and  provided  with  a  small  door  at 
one  side.  This  plot  was  stocked  with  winter  wheat  transplanted 
from  a  field  on  the  experimental  farm,  the  plants  beinp:  first 
carefully  searched  for  possible  fiaxseeds  of  the  fiy.  The  field 
itself  from  which  this  wheat  was  taken  was  also  watched 
throughout  the  summer,  and  its  complete  freedom  from  fly  at- 
tack was  thus  ascertained.  Indeed,  as  there  had  been  no  Hes- 
sian fly  in  this  whole  re^on  for  at  least  flve  years,  there  can 
be  no  doubt  that  my  small  experimental  plot  was  absolutely 
free  from  it. 

To  this  wheat  the  above  meirtioned  flaxseeds  were  introduced 
March  25,  being  so  enclosed  that  they  could  be  readily  ex- 
amined at  any  time.  March  31  the  first  winged  fiy  appeared — 
a  male— and  April  2,  the  next— a  female.  April  8,  there  were 
eight  or  ten  in  the  enclosure;  and  April  5,  the  remaining  flax- 
seeds were  divided,  a  part  of  them  being  now  placed  in  a  ca^ 
precisely  like  the  other  and  similarly  situated,  except  that  it 
was  provided  with  young  wheat  which  had  been  sown  under  its 
enclosure  on  the  1st  of  March.  Flies  continued  to  emerge  in 
both  these  cages  in  gradually  increasing  number  until  the  15th 
to  18th  of  April,  after  which  they  became  rapidly  fewer,  the 
last  appearing  May  1.  Our  previous  observations  had  given 
us  April  9  as  the  earliest  date  for  the  emergence  of  the  imagos 
of  this  brood,  and  April  23  as  the  latest.*  In  the  meantime  a 
preliminary  examination  of  the  wheat  of  these  plots  ma.de  May 
y,  had  shown  that  they  were  already  fairly  well  stocked  with 
larvae  and  puparia  of  the  fly,  the  former  ranging  from  very 
young  to  full  grown,  and  the  latter  evidently  freshly  formed. 
At  this  time  the  old  flaxseeds  of  the  hibernating  generation  re- 
maining in  the  cages  were   removed  to   avoid    all   posibility  of 

•  See  Fifteenth  Report  from  this  office,  p.  33. 
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confusion  of  belated  images  from  them    with  those    to   emerfji* 
from  the  freshly  formed  flaxseeds  of  the. spring  generation. 

From  these  latter  the  first  winged  flies  appeared  May  28,  iu 
the  wheat  first  stocked,  and  May  30  I  ascertained  that  all  the 
larvie  in  both  enclosures  had  changed  to  puparia.  May  31 
imagos  appeared  also  in  the  second  plot— just  eight  weeks  from 
the  time  of  the  appearance  in  this  plot  of  the  first  imagos  of 
the  brood  preceding.  This  is  longer  by  one  or  two  weeks  thau 
the  time  heretofore  assigned  to  the  life  of  a  generation  of  the 
Hessian  fly:*  a  fact  possibly  accounted  for  in  part  by  the  rel- 
atively scattered  appearance  of  the  first  flies  in  these  cagen, 
and  tiie  consequent  possibility  that  the  eggs  of  these  short-lived 
insects  would  tor  a  time  be  sterile  for  lack  of  fertilization. 

New  plots  of  transplanted  wheat  were  now  ready  out  of  doors 
for  a  transfer  of  the  experiment,  and  the  flaxseeds  of  this  first 
complete  spring  generation,  described  above,  were  collected  from 
the  wheat  in  which  they  had  formed  and  placed  in  paper  boxes 
among  this  new  wheat.  The  escape  of  the  imagos,  already 
begun  in  the  first  cages,  continued  also  in  these,  and  flies  of 
both  sexes  were  seen  on  the  wing  or  resting  on  the  cover  of 
the  cage  from  June  8  to  14.  The  wheat  in  these  plots  nearly 
all  succumbed  about  June  20  to  an  attack  by  the  grain  Aphiw, 
brought  in  with  it  from  the  fleld  (where  this  insect  was  becom- 
ing verj'  abundant),  and  June  26  the  remnant  was  overhauled 
for  Hessian  flies,  the  wheat  remaining  being  now  nearly  all 
ripe.  An  average  of  twelve  per  cent,  of  the  stems  of  both  these 
lots  was  found  to  contain  the  fly,  now  all  in  the  flaxseed  state, 
necessaril3^  it  will  be  seen,  of  the  second  generation  subsequent 
to  those  hibernating  in  the  Sc<ttt  county  fleld,  with  which  the 
experiment  began. 

The  wheat  plants  containing  them  varied  from  two  inches  to 
three  feet  in  length.  About  three  fourths  of  the  puparia  were 
lodged  just  above  the  lowest  joint,  and  the  remainder  of  them 
below  that  joint,  with  the  rare  excepfcidti  of  one  higher  up- 
above  the  second  or  even,  in  one  case,  above  the  third  joint  of 
the  stem. 

The  next  day,  June  27,  the  flaxseeds  of  this  second  sprino: 
generation  thus  collected  were  placed  in  still  other  ca^ires,  out  of 
doors,  in  which  wheat  was  sown  at  the  time,  with  the  intention 
of  following  their  midsummer  history.  Owing  to  my  absence 
from  the  State  during  the  months  of  July  and  August  I  can- 
not report  precisely  on  this  midsummer  work.  Flaxseeds  were 
opened  August  15  and  found  to  contain  still  living  larvie,  but 
the  wheat  died  from  plant-louse  attack,  and  nothing  further 
was  recorded  from  this  lot. 

The  above  experiment  was  paralleled  and  verified  in  its  most 
essential  points  by  another,  begun  May  21  with  a  second  very 
large  lot  of  full  gVowu  larvae  and    recent   flaxseeds   collected  at 

*  See  Fifteenth  Report  from  this  oflace,  p.  36. 


that  date  from  the  same  field  8^3  the  foregoing.  These  were 
necessarily  of  the  first  sprint  ffeneratiou,  since,  as  noted  above, 
those  which  had  hibernated  nad  ceased  rendering  the  imago 
three  weeks  before,  and  the  second  generation  of  imagos  aid 
not  begin  to  appear  until  a  week  later  than  the  date  of  this 
<"ollection. 

These  flaxseeds  were  placed  May  27  in  a  cage  of  young 
wheat  grown  in  the  enclosure  (sown  March  1),  and  the  next  day 
male  and  female  flies  were  seen  on  the  wing.  May  31  an  abun- 
dance of  imagos  were  out,  and  again  June  4,  9,  and  14,  but  no 
further  observations  were  recorded  until  June  2G,  when  this 
wheat  was  overhauled  and  found  to  contain  flaxseeds  in  nearly 
every  stalk,  except  in  now  and  then  a  green  one  where  the  in- 
sect'was  still  a  larva,  fully  grown. 

It  is  specially  to  be  noted  that  this  wheat  had  done  very 
badly,  having  been  sown  too  thick  and  grown  so  slender  in  con- 
sequence that  it  soon  fell  down,  and  having  suffered  greatly  from 
a  }:)eculiar  fungus  attack.  It  was  also  overstocked  with  flies, 
aud  rapidly  killed,  and  it  is  not  strange,  therefore,  that  the  flax- 
.^^oeds  of  this  second  spring  brood  were  all  very  small. 

Oa  the  27th  June  wheat  wa«  sowed  in  still  another  cage,  and 
in  this  the  above  flaxseeds  were  placed  the  same  day.  August 
15  and  September  8  puparia  were  opened  and  found  with  living 
larviP  still  unchanged,  but  as  the  June  wheat  was  now  all  dead 
from  plant-louse  attack,  more  %as  sown  September  9.  On  the 
20tli  September  a  female  appeared  in  the  cage,  and  others  were 
neen  September  21,  22,  and  23,  eggs  being  laid  September  22. 
From  these  insects  larvie  and  flaxseeds  resulted,  and  in  this 
latter  stage  these  flies  are  now  passing  the  winter.  No  attempt 
was  made  this  fall  to  separate  the  two  autumnal  generations 
previously  recognized. 

The  experiment  just  described  clearly  establishes  the  occur- 
rence of  a  second  spring  brood,  and  also  of  a  period  of  summer 
rest  or  dormancy  in  the  puparium,  extending  in  this  instance 
i)\'^r  approximately  three  months,  or,  more  precisely,  at  least 
from  June  26,  when  puparia  were  fully  formed,  to  September  8, 
when  larvse  not  yet  pupated  were  found  within  the  puparia. 
This  period  was  probably,  however,  excessively  long,  as  the 
formation  of  the  puparia  was  apparently  hastened  in  June  by 
the  defective  food  supply,  and  actual  pupation  was  also 
clearly  delayed  in  September  by  the  dwarfed  and  feeble  condi- 
tion of  the  larva?.  Consistently  with  this  I  shall  presently  show 
from  other  observations  that  imagos  may  appear  as  early  as 
the  last  week  in  August,— nearly  a  month,  that  is,  in  advance 
of  these. 

I  farther  derived  from  the  following  additional  experiment 
ocular  demonstration  of  the  fact  that  the  second  spring  gene- 
ration was  only  a  partial  one,  and  that  not  all  the  puparia  of 
thp  first  yielded  the  imago  before  harvest. 
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From  the  above  lot  of  puparia  collected  in  the  field  May  21 
1  separated  June  16  all  that  had  not  hatched,  and  placed  them 
in  a  cage  with  youn^  wheat  raised  in  the  insectarium.  Thb? 
wheat  grew  well  until  late  in  August,  when  it  was  destroyed  by 

Elant  lice,  and  more  was  sown,  l^o  flies  appeared  in  this  cage, 
owever,  in  June,  July,  or  August,  as  is  shown  by  the  notes  oi 
several  observations  to  that  effect,  and  none  appeared  until  Sep- 
tember 20,  aft^r  which  date  they  were  seen  September  22,  23,  24. 
25,  27,  and  29.  A  month  later  (October  20)  half-grown  1&t\^ 
were  found  in  this  cage,  and  October  22  freshly  formed  puparia 
The  life  of  a  generation  extending  through  the  midsummer  period 
was  here  no  less  than  five  months,-— from  May  21  to  October  22. 
The  reasons  for  such  differences  and  inconsistencies  in  the  life 
history  of  the  Hessian  fly  are  among  the  most  interesting  point** 
concerning  it  still  to  be  determined. 

A  trip  made  by  an  assistant  through  some  of  the  western 
wheat-producing  counties  of  our  Statue  during  the  last  week  of 
October,  1890,  showed  a  condition  in  the  fields  substantially 
parallel  to  that  in  our  cages.  **The  summer  had  been  dry,  and 
volunteer  wheat  had  begun  growing  but  a  very  short  time  be- 
fore that  sown  in  September,  yet  everywhere  m  these  counties 
this  wheat  was  found  full  to  overflowing  of  larvae  and  flaxseeds 
of  the  Hessian  fly,  the  larvae  being  comparatively  few  in  num- 
ber and  all  nearly  ready  to  form  puparia.  The  sown  wheat  of 
the  same  fields,  as  compared  with  the  volunteer  wheat,  wa** 
nearly  free  from  the  fly.  Thereat  was  chiefly  in  the  larva  state. 
from  quite  small  to  nearly  full  grown,  only  now  and  then  one 
being  seen  that  had  formed  a  puparium.  This  condition  was 
most  marked  from  St.  Clair  county,  in  the  latitude  of  St.  Louis, 
to  the  borders  of  Morgan  county,  some  seventy  miles  north. 
From  Morgan  county  to  the  latitude  of  Champaign  the  differ- 
ence between  the  volunteer  and  sown  wheat  was  not  so  great, 
and  while  the  former  was  stocked  with  both  larvaB  and  puparia,— 
the  larvae  being  relatively  more  abundant  than  in  the  southern 
portion  of  the  territory  visited, — the  latter  had  but  few  larv*. 
they  being  about  full  grown  and  apparently  the  progeny  of  the 
same  brood  of  flies  that  stocked  the  volunteer  wheat."* 

Additional  data  relating  to  the  time  of  aestivation  are  afforded 
by  some  earlier  fleld  experiments. 

The  summer  of  1888  was  peculiarly  hot  and  dry  in  Southern 
Illinois,  and  the  flelds  of  that  region  were  absolut/oly  overrun  by 
the  chinch  bug,  and  greatly  infested  also  by  grasshoppers.  As  a 
consequence  repeated  search  through  several  counties  and  general 
inquiry  made  m  July  and  August,  1888,  failed  to  discover  a  sin- 

fle  piece  of  stubble'  in  which  volunteer  wheat  was  growing 
'urthermore,  plots  of  wheat  specially  sown  for  experimental 
purposes  near  Shattuc,  in  Clinton  county,  and  near  Albion,  in 
Edwards  county,  beginning  June  14  and   repeated   every  two 

•  Prom  fleld  notes  of  Mr.  John  Marten. 
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weeks  till  the  last  of  July,  failed  entirely  with  the  exception  of 
the  plot  last  named,  in  Edwards  county,  where  h'ght  rains  in 
August  enabled  the  graiu  to  start. 

From  the  foregoing  it  follows  with  practical  certainty  that  no 
Hessian   fly    bred  throughout  this   whole   region  in   volunteer 

train  previous  to  the  latter  half  of  August,  and  that  whatever 
ies  started  later  must  have  come  from  sestivating  flaxseeds. 
The  earliest  to  manifest  their  presence  were  found  in  the  last  of 
the  experimental  plots  near  Albion,  sown  July  31.  September 
13  larvae  were  noticed  in  this  plot  by  the  farmer  on  whose 
ground  the  experiment  was  made,  and  five  days  later  an  as- 
sistant found  there  larvfie  of  all  ages  except  very  young,  and 
puparia  just  forming,  several  of  them  not  yet  wholly  brown.  In 
other  fields  in  that  vicinity  where  volunteer  wheat  had  started, 
larvae  were  likewise  seen,  but  in  none  advanced  so  far  as  the 
puparium. 

Larvae  and  flaxseeds  from  the  experimental  plot  were  brought 
to  the  ofBce  and  confined  in  pots  of  wheat  placed  out  of 
doors.  October  9  and  10  (1888)  the  first  flies  appeared,  and 
others  at  intervals  to  the  the  27th.  As  six  weeks  is  the  short- 
est period  of  a  generation  of  the  fly  hitherto  observed,  it  may 
reasonably  be  said  that  the  eggs  from  which  the  first  flies  to 
emerge  (October  9)  were  hatched  must  have  been  laid  as  early 
as  the  last  week  in  August,  and  can  scarcely  have  been  laid 
earlier  than  the  middle  of  that  month,  two  weeks  after  the  sow- 
ing of  the  plot'*  Here  the  midsummer  interval  was  approxi- 
mately two  months,  counting  from  the  middle  of  June  to  the 
middle  of  August.  That  these  October  imagos  were  in  condition 
to  produce  a  second  generation  before  the  beginning  of  winter 
was  shown,  not  only  by  the  fact  of  their  emergence  as  imagos, 
but  by  the  further  observation  that  they  deposited  eggs  in  our 
breeding  cage's,  and  also  that  pale  puparia  seemingly  recently 
matured  were  observed  there  November  12,  nearly  two  months 
after  the  transfer  of  the  original  specimens  from  the  experi- 
mental patch. 

The  following  experiments  were  made  to  determine  the  length 
of  life  of  the  adult.  From  infested  wheat  received  May  28, 1890, 
and  pla/ced  on  earth  in  the  oflSce,  imagos  began  to  emerge  the 
2d  «June.  On  the  6th  June  a  male  which  had  just  appeared 
was  isolated  to  determine  its  len^h  of  life,  and  two  hours  later 
four  females  which  had  emerged  in  the  interval  were  similarly 
isolated.  On  the  7th  June  one  of  these  was  dead  and  another 
nearly  so.  On  the  morning  of  the  9th  all  were  dead  but  one, 
and  by   five  o'clock   in  the  afternoon  this  also  had   perished. 

^.  *  This  18  the  ea'-Uest  date  for  the  laying  of  the  eggB  deducible  from  our  obserrations  at 
tbe  offloe  I  call  attention  here,  however,  to  an  earlier  item  from  my  present  Held  ento- 
moioglBt.  Mr.  John  Marten,  published  in  my  Fourth  Report  (the  Fifteenth  from  the  office). 
p.  23.  according  to  which  larvee  were  seen  in  volunteer  wheat  during  the  last  few  days  of 
Auffust  These  larvie  were  well  grown  but  none  had  formed  the  puparium.  They  were 
aouDtlew  at  least  two  weelcs  from  the  egg.  and  the  parent  imagos  were  probably  on  the  wing 
no  later  than  the  second  week  In  August.  ^ 
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Three  females  selected  June  18  and  placed  under  a  bell-glass 
with  wheat,  in  the  office,  were  all  dea/d  June  20,  two  of  them 
having  died,  in  fact,  the  preceding  day. 
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Experiments  with  Grasses,— The  interesting  and  very  impor- 
tant question,  Can  the  Hessian  fly  under  any  circumstances 
breed  in  any  other  grasses  than  wheat,  barley,  and  rye,  has 
never  yet  been  fully  and  authoritatively  settled;  but  evidence  of 
.  the  occasional  occurrence  in  midsummer  of  the  fly  in  various 
grasses,  tame  and  wild,  is  beginning  to  accumulate. 

It  was  reported  in  England  in  1887*  that  larva?  of  the  Hes- 
sian fly  occurred  very  rarely  in  Holcus  lanatus  (velvet  ffrfiss),  a 
grass,  however,  which  has  been  recorded  but  once  from  Illinois;! 
and  in  1886  Dr.  K.  Lindeman,  of  Moscow,  asserted  the  occur- 
rence in  Russia  of  this  insect  in  the  flaxseed  state  in  two  other 
species  of  grass;  viz.,  common  timothy  (Phleum  pratense),  and 
quick-grass  (Triticum  /vpefls),t— -both,  I  need  not  say,  common 
grasses  of  this  region. 

In  1889  Mr.  Albert  Koebele,  Field  Agent  of  the  United  States 
Entomologist,  reported  from  California§  the  occurrence  of  the 
Hessian  fly  (the  puparia)  on  two  species  of  grass,  Eljmus 
iunericanus  and  a  species  of  Agrostis,  and  says  also  that  the 
preceding  summer  "Specimens  and  traces  of  such  were  found  in 
the  Santa  Cruz  Mountains  upon  several  species  of  grass.'' 
These  California  observations  seem  to  me,  however,  to  recjuire 
vmfi(»ation. 

The  importance  of  this  subject  as  bearing  upon  midsummer 
measures  for  the  destruction  of  the  fly  is  such  that  careful  ex- 
periments were  begun  last  year  to  determine  whether  wild 
grasses  or  those  commonly  cultivated  in  Illinois,  or  likely  to 
oe  cultivated,  were  capable  of  becoming  infested  by  this  inset^t. 
Por  example,  June  2,  an  experimental  breeding  cage  similar  to 
those  described  above  was  stocked  with  timothy  sod  transferred 
from  the  field,  and  in  this  cage  flaxseeds  of  the  Hessian  fly  were 
introduced  in  large  numbers,    taken   from  a  lot  obtained   May 

^  •  Oh.  Whitehead  and  Gray,  Report  of  the  CoramlBsioners  appointed  by  the  Government 
to  inquire  into  the  present  visitatfcn  of  the  Hessian  fly  on  corn  crops  in  Great  Britain,  p.  7. 
„J  Patterson's  Cat  Phenofiramous  and  Vascular  Cryi>togamoufl  Plants  i  f  III.,  1876,  p.  62. 
Moist  mea  ows.  Adams  Co.  Mead." 

:  Entomolosische  Nachrlchten.  vol  xiv  (1888).  p.  213. 

I  "Insect  Life, "  vol.  ii  (1890).  p,  252. 
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21.  Adults  were  emerging  in  abundance  from  June  2  to  June 
9,  and  on  the  14th  of  this  month  were  again  noticed,  but  in 
smaller  numbers.  June  27  the  cage  was  overhauled  and  carefnl 
search  made  for  flaxseeds  and  larvae,  but  none  were  found.  The 
cage  was  at  this  date  moved  out  of  doors  and  re-stocked  with 
grass  and  flaxseeds  with  an  identical  result,  as  determined  by 
an  examination  in  November.  These  latter  were  the  SBstivating 
flaxseeds,  however,  and  as  they  had  not  even  pupated  October 
20,  it  is  probable  that  the  imagos  never  emerged. 

A  similar  experiment,  commenced  June  2  with  the  same  ma- 
terials, was  made  with  red-top  (Agrostis  vulgaris).  June  5,  9, 
and  14,  flies  were  emerging  here  as  in  the  preceding  cage,  and 
here,  as  there,  none  appeared  later.  On  the  27th  of  June  a 
careful  search  of  everything  in  this  cage  failed  to  discover  the 
fly  in  any  stage.  Similar  attempts  with  blue  grass  (Poa,  pra- 
tensis),  orchard  grass  {Dactylis  glomerata),  and  foxtail  grass 
(Setaria),  begun  June  30,  were  equally  without  result,  but  here, 
as  no  adult  flies  were  seen  it  is  possible  that  none  appeared. 

PRACTICAL    DISCUSSION. 

The  principal  practical  effect  of  this,  and  of  foregoing  work  of  the 
kind  on  the  life  history  of  the  Hessian  fly  published  in  my 
earlier  Reports,  is  to  emphasize  more  and  more  the  importance 
of  midsummer  measures  for  the  destruction  of  this  insect.  As 
now  understood  the  fly  is  to  be  found  in  the  interval  between 
harvest  and  seed-time  in  one  of  three  plaices;  it  is  either  a  flax- 
seed in  the  stubble,  mostly  to  emerge  as  a  winged  insect  in 
August  or  early  in  September;  it  has  been  carried  away  in  the 
same  stage  in  the  straw  with  the  harvested  grain ;  or  it  Is  grow- 
ing (in  the  latter  part  of  the  summer)  as  egg,  larva,  or  pupa 
in  the  volunteer  wheat. 

The  flaxseeds  removed  with  the  grain  are  but  a  small  part  of 
the  whole  generation.  If  the  grain  is  threshed  before  August  1 
to  20,  most  of  them  will  come  through  with  the  screening,  and 
can  be  destroyed  by  feeding,  burning,  or  heating  the  latter.  If 
it  is  not  so  threshed  they  will  probably  escape  m  part  from  the 
stack  or  barn  as  they  hatch  from  their  pupa  cases,  and  later 
will  breed  in  volunteer  grain  or  early  wheat. 

Those  in  the  stubble  may  be  destroyed  by  burning  over  the 
field,  or  by  plowing  in  midsummer— by  the  latter  proceedure 
more  certainly  if  the  ground  be  afterwards  rolled  to  close  the 
cracks  througti  which  the  winged  insect  might  And  exit.  This 
plowing  and  rolling  (or  burning,  if  this  be  resorted  to)  may  be 
done  With  the  best  effect  in  July  or  before  the  middle  of  August. 
If  it  be  later  postponed  the  winged  flies  may  begin  to  escape, 
to  breed  in  volunteer  wheat.  I  need  not  say  that  it  is  equally 
important  that  this  measure  be  taken  whether  the  stubble 
ground  is  to  be  sowed  to  wheat  again  or  not.  To  leave  old 
wheat  ground  undisturbed  till  fall,  or,  still  worse,  until  spring 
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is,  genercdly  speaking,  simply  to  use  the  method  of  nature  to 
maintain  the  fly  in  undiminished  numbers.  From  the  stubble 
the  midsummer  ima^os  will  escape,  and  in  the  volunteer  wheat 
later  generations  will  breed  undisturbed. 

If  the  fly  in  the  stubble  and  the  straw  could  ever  be  com- 
pletely destroyed,  there  is  little  probability  that  any  other  rem- 
Hiy  for  its  ravages  would  be  needed ;  but  as  this  must  remain 
at  least  for  a  long  time  essentially  impossible,  there  will  always 
be  danger  that  the  volunteer  wheat  of  August  and  early  Sep- 
tember may  favor  its  increase  by  affordmg  opportunity  for 
the  breeding  of  those  flies  which  first  escape  from  their  pupa 
<'iiise8  after  the  midsummer  interval.  In  the  absence  of  such 
volunteer  grain  these  flies  would  perish  leaving  no  young  be- 
hind them;  with  it,  if  it  is  allowed  to  grow,  they  will  give 
origin  to  a  generation  which  may  easily  attack  in  overwhelming 
numbers  the  wheat  of  the  regular  crop  which  is  to  follow. 
Hence  this  self-sown  wheat  should  be  carefully  watched  and 
Hhould  be  treated  in  one  of  two  ways.  It  should  be  either  so 
completely  killed  when  it  is  two  or  three  inches  high  (if  in  Au- 
gust or  September)  that  the  eggs  or  young  of  the  fljr  which  it 
may  contain  shall  be  unable  to  mature  upon  it,  or,  if  allowed 
to  grow,  it  should  be  plowed  under  between  the  first  and  middle 
of  the  latter  month  so  thoroughly  and  so  deeply,  flaxseeds  and 
all,  and  rolled  so  closely,  that  the  winged  insects  of  this  brood  can- 
not oret  out  of  the  earth.  If  the  field  be  then  sown  to  wheat, 
'•are  must  be  taken  that  the  stools  of  infested  wheat  are  not 
^Iragged  out  or  otherwise  exposed  by  harrowing,  as  then  the 
flaxseeds  they  contain  will  yield  the  fly  as  readily  as  if  they  had 
never  been  disturbed  at  all. 

The  better-known  preventive  and  remedial  measures  of  late 
sowing,  pasturing  with  sheep,  selection  of  resistant  varieties,  and 
the  like,  are  not  directly  affected  by  the  observations  here  re- 
ported, and  need  not  enter  into  this  discussion. 


64 


A  SUMMARY  HISTORY  OF  THE  CORN-ROOT  APHIS. 

{Aphia  maidi-radicis,  n.  sp.*) 

The  poiuts  of  special  interest  in  the  history  of  the  com-ro»»t 
louse  are  the  time  and  place  of  oviposition,  the  stage  and  pla^v 
of  hibernation,  the  relations  of  the  root  louse  to  the  leaf  lous** 
of  corn,  the  other  food  plants  of  each,  and  the  relations  of  th^- 
root  lice  to  ants.  The  account  here  given  is  based  upon  obs*  r- 
vations  and  experiments  made  by  myself  and  my  assistants  at 
the  office,  beginning  with  the  year  1882.  The  facts  concerning: 
the  laying  of  the  eggs  were  ascertained  by  simple  observation  o: 
the  oviparous  female  in  the  field  and  in  the  laboratory.  Th»* 
method  of  hibernation  was  ascertained  by  field  observations 
late  in  fall  and  early  in  spring.  The  statements  made  conci^rii- 
ing  food  plants  other  than  corn  depend  in  part  upon  collections 
of  the  corn-root  louse  made  on  various  plants  (the  identity  of 
the  species  being  verified  in  each  case  by  successful  mainteuanir 
and  propagation  on  corn)  and  in  part  by  the  incidental  trans- 
fer of  corn  lice  to  other  vegetation  in  our  breeding  cages. 

The  relations  of  the  root  lice  to  ants  have  been  made  out  by 
very  many  and  careful  explorations  of  ants'  nests  in  the  field,  by 
watching  the  operations  of  ants  among  the  lice,  by  laboratory 
experiments  with  artificial  ant  colonies,  and  by  various  in- 
door experiments  with  ants  deprived  of  lice,  with"  lice  depriv^-'l 
of  ants,  and  the  like. 

The  connection  between  root  and  aerial  forms  of  the  plair 
louse  has  bec^n  studied  by  means  of  field  observations  intentii^i 
to  trace  the  first  origin  of  the  latter  in  summer  and  their  fj^t» 
in  autumn;  and  especially  by  oft-repeated  breeding  ex|Hri- 
ments  with  corn  enclosed  under  cloth-covered  frames.  In  our 
latest  experiments  of  this  sort  the  cloth  enclosui'es    wei-e  nia»l' 

*T\w  Ajffiis  mdidis  of  Fitch  was  described  from  examples  of  the  \eiit  louse  of  <^<'rE  ./ 
the  root  louso  lias  Ix'cn  aincf  rcforri'd  to  the  same  species  (first  by  Walsh,  but  with  a  i...  ^ 
of  <loul)t)  on  th<'  i)uicly  t:raTiiit<Mis  assumption  that  it  was  simply  a  root  form  of  th-'  <■  f  •' 
Aerainst  this  assunii)ti<)n  I  have  novv  so  large  a  body  of  exporimental  evidence  ih»:  1  !• 
lontjer  tieem  it  pr«>j«'rto  confus*' the  two. 

During  the  pi»'S('nt  s«»a.^on  (}H\)\),  for  example,  the  root  lonso  has  been  renre«l  oni  r' 
leaves  by  conllniiiR:  females  there  in  little  ba^rs  of  .vfn*\«<' continuously  from  Jum-  -" 
Beptemi)er  11».  uv  U)^^  than  «i<:lit  conipN'te  f?enerations  in  succession  havin4j  been  ihu-"  ; 
duced  on  the  leaves.  Thes«'  did  not  .^how  the  sllj^htest  tendonCY  to  npproaeh  thei<M  -  ■• 
louse  (the  true  Aphis  runitlis)  in  any  of  the  features  of  the  species.but  remained  di.-:-!.  '  • 
Idenn'cal  with  the  lous«^  of  the  mots. 

Descri|ttions  of  ihe  species  for  which  a  name  is  here  proposed  may  be  found  in  'I 
Proceeding's  of  the  Kntomolotji.-al  Society  of  Philadelphia,  vol.  i  {18Cl-«i3).  p.  300.  and 'n'- 
Transactions  of  the  Illinois  State  A^cricultural  Society  vol.  5  (1861-64).  p.  492.  (Walshl:  in  "-Mi- 
collancous  Essays  on  Economic  Entomolo^'y,"  lh8<;.  p.  47,  in  the  Fourteenth  Iteport  of -r. 
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very  lai-ge,  to  prevent  the  possible  introduction  of  the  leaf  louse 
by  outside  females  producing  young  upon  the  cloth  whei-e  the 
corn  leaves  touched  it.  The  earth  within  the  inclosures  was 
thoroughlv  disinfected,  and  planted  to  corn  in  the  spring,  and 
lolonies  of  ants  were  started  here  and  kept  continuously  sup- 
plied with  corn-root  lice  throughout  the  season,  the  object  be- 
ing to  ascertain  whether  the  evolution  of  the  aerial  louse  would 
occur  under  these  strict  conditions.  We  have  also  repeatedly 
tried  the  direct  transfer  of  root  lice  of  various  generations  to 
the  corn  leaf,  inclosed  in  a  way  to  preclude  outside  interference. 

The  principal  facts  arrived  at  can  be  most  conveniently  given 
in  the  form  of  a  biographical  narrative  extending  through  the 
year. 

The  root  louse  hibernates  as  an  egg  in  the  earth,  and,  as 
far  as  known,  only  in  the  nests  of  ants  of  a  species  identified 
lor  me  by  August'  Forel  as  Lasius  bruuueus,  var.  ulitnus.  This 
nut  is  host  and  constant  companion  of  the  root  louse  through- 
out the  year.  It  is  equally  devoted,  however,  to  the  common 
<rra88-root  louse  {Schizoneum  corni,  by  Osborn's  determination). 
The  ant  above  referred  to  is  the  common  small  brown  ant 
about  an  eighth  of  an  inch  in  length,  abundant  in  corn  fields 
in  spring,  w-here  it  burrows  among  the  roots  of  the  corn.  Its 
nests  are  still  more  common  along  the  borders  of  roads  and 
paths  through  pastures  and  other  gi*ass  lands.  The  formicaries 
containing  the  corn-louse  eggs  are  most  frequently  to  be  found 
in  old  hills  of  corn,  late  in  autumn  or  in  early  spring,  at  a  time 
when  the  ants  are  torpid  within  the  earth,"  and  when,  conso- 
jiuently,  their  mining  operations  do  not  betray  their  presence. 
They  should  be  sought  by  digging  or  plowing  up  the  (*orn  stub- 
ble in  the  field,  when,  if  ants  be  found,  a  thorough  search  of 
the  burrows  will  commonly  show  the  minute,  oval,  shining  black 
aphis  eggs  piled  together"  in  larger  or  smaller  quantities,  the 
depth  below  the  surface  varying  according  to  tlie  season,  and 
pven  the  time  of  day.  We  have  found  them  at  a  depth  of  6  or 
7  inches,  and  again  scarcely  more  than  half  an  incn  below  the 
Hurface.  In  spring  especially,  when  hatching  time  draws  nei\r, 
the  ants  convey  the  eggs  to  the  upper  galleries  of  their  nests 
'luring  the  heat  of  the  day  (particularly  if  the  weather  be  fine), 
but  withdraw  them  for  the  night  and  during  cold  wet  days. 

The  ants  themselves  pass  the  winter  as  adult  workers,  and  as 
lan-ie  in  various  stages  from  the  minute  young  to  those  nearly 
tiiU  grown.  The  time  of  hatching  of  the  plant-louse  eggs  varies, 
ol  course,  with  the  season,  ranging,  a.ccording  to  our  observa- 
tions, from  the  10th  to  the  30th  of  April.  Tne  commencement 
of  the  hatching  season  is  fairly  well  indicated  by  the  opening  of 
the  radical  leaves  of  the  (*ommon  smartweed  or  heartweed 
{Polygonum  persicarhi)  in  the  fields.  The  greater  part  of  the 
ejjftjH  are  commonlv  hatched  a  week  or  ten  days  before  corn 
planting  is  fairly  under  way. 
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The  plant  lice  of  the  firnt  generation,  that  hatching  from  the 
eggs,  are  wingless,  viviparous  females — the  form  (^oniinonly 
known  as  the  stem-mother,  because  from  it  all  succeeding.  <$ea- 
erations  of  the  season  proceed  without  sexual  reproduction. 
no  males  appearing  iu  fact,  in  any  of  these  generations  uutil 
the  last  of  the  season,  when  both  sexes  are  evolved  and  eggs 
are  laid  for  the  winter.  This  spring  generation  is  readily  distin- 
guished by  characters  of  form  and  color  from  all  that  follow. 
Hatching  usually  before  the  corn  appears,  it  is  dependent  at 
first  in  our  region  almost  wholly  upon  young  plants  of  smart- 
weed  (Polygonum).  The  roots  of  these  are  laid  bare  by  the 
burrows  of  the  ants,  and  upon  these  roots,  within  their  narrow 
tunnels,  the  lice  will  usually  be  found  thickly  clustered.  Later, 
if  the  field  be  not  planted  to  corn,  our  common  species  of  pigeon 
grass  (Setaria)  divides  the  attention  of  the  lice,  offering  in  Tact, 
for  a  little  time,  a  more  succulent  herbage  than  the  rapidly 
growing  smart  weed. 

The  second  generation  begins  to  appear  about  the  10th  of 
May,  and,  by  the  :2()th  of  tnat  month,  may  be  itself  mature. 
Many  of  this  generation  are  winded,  and  others  are  certainly 
wingless,  as  careful  breeding  experiments  upon  isolated  individ- 
uals  have  proven  again  and  again.  Our  earliest  observation  of 
the  winged  form  of  the  root  louse  was  dated  May  13.  This 
generation  may  live  at  first,  like  the  other,  upon  smartweed  and 
j)igeon  grass,  but  is  most  commonly  transferred  to  corn,  either 
m  the  same  field  or  by  flying  to  a  distance.  It  is  beyond  all 
possible  question  a  fact  that  the  ants  burrow  the  hills  of  corn 
industriously  in  advance  of  the  appearance  of  these  lice,  and 
when  they  themselves  have  none  in  their  possession  with  which 
to  stock  their  burrows.  That  they  will  eagerly  seize  and  convey 
to  their  corn-field  habitations  root  lice  exposed  to  them  we  have 
repeatedly  demonstrated  by  experiment.  They  seem,  however, 
to  be  not  wholly  dependent  upon  this  louse  for  food,  since  in 
the  early  spring,  before  the  root  lice  make  their  start,  the  ant 
often  captures  small  larvae  and  various  soft-bodied  insects,  which 
it  kills  and  carries  to  its  nest. 

The  third  generation  may  appear  from  Mav  15  to  20.  It  is 
more  generally  winged  than  the  second,  so  far  a«  is  indicated 
by  our  rather  scanty  observations. 

The  fourth  and  fifth  generations  were  brought  out  late  in  May 
and  early  in  June  in  the  single  experiment  which  we  carried  to 
that  length,  but  the  subsequent  history  of  the  louse  has  not 
been  followed  through  the  season  in  detail.  It  is  only  certain 
that  successive  broods  appear  throughout  the  summer,  until 
fall,  breeding  continuously  upon  the  roots,  and  that  both  winged 
and  wins:less  viviparous  females  occur  in  variable  proportions, 
seemingly  determined  in  part  by  the  condition  of  the  plant  upon 
which  they  feed,  the  winged  lice  being  rapidly  evolved  as  the 
corn  plant  suffers  from  the  attack.  The  midsummer  generations 
become,  consequently,  widely  scattered,  and  the  lice  maj'  almost 
disappear   in   fields   where  earlier   in  the  season   they  wei'e  ex- 
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cessively  abundant.  Colonies  started  in  old  corn  fields  which 
have  been  planted  to  some  other  crop  thus  abandon  them,  after 
living  for  a  time  on  smartweed,  pigeon  grass,  and  the  like,  and 
rr^«ort  to  the  growing  corn;  but  in  midsummer  the  roote  of 
many  other  plants  become  infested— purslane,  Panicum  (tickle 
ofrass),  pigeon  grass,  and  possibly  squash,  although  our  at- 
tempts to  breed  root  lice  from  this  ia43t  plant  on  corn  were 
quite  unsuccessful. 

Even  ragweed  will  support  these  lice  at  least  temporarily,  as 
we  proved  in  1889  by  transferring  half-grown  young  of  the  sec- 
ond generation  from  smartweed  root«  to  ragweed,  where  they 
Hved  and  fed  until  the^'  acquired  wing's,  five  days  later.  In 
autumn  we  have  found  the  last  viviparous  generation  and  the 
oviparous  female  generation  following,  on  purslane,  dock  (Ituinex 
irispn),  fleabane  (Erifferon  cauadense),  bla<3k  mustard,  sorrel 
(Oxalks  stricta),  and  the  common  plantain  {Plantago  major), 
not  to  mention  two  other  plants  not  recognized  or  determined 
at  the  time. 

The  bisexual  generation  of  root  lice  makes  its  appearance  in 
corn  fields  as  early  as  October  1.  and  continues  there  throughout 
the  month,  pairing  and  depositing  e^'s.  Our  only  observation 
(»f  the  sexes  in  copula  was  dated  October  21.  We  have  not 
found  the  oviparous  female  anywhere  in  the  earth  except  in  the 
huiTOws  of  ants,  and  there,  doubtless,  the  eggs  are  laid.  Cer- 
tainly they  are  collected  at  that  season  in  the  chambers  of  the 
ants'  nests,  and  carried  through  the  winter  there  as  already 
described. 

The  ants,  in  the  meantime,  have  continue  J  their  development 
in  their  small  and  scattered  colonies,  the  larvae  beginning  to 
|)upate  by  the  middle  of  May  and  the  sexes  emerging  early  in 
August.  Just  when  and  where  the  eggs  are  laid  by  the  ferti- 
lize female  we  have  not  yet  determined;  but  specimens  of  this 
a{»x  have  been  found  in  the  earth,  alive,  as  late  as  November  1, 
and  the  continual  appearance  of  young  larvae  in  the  home  nests 
until  the  middle  of  tne  following  summer  shows  that  eggs  are 
laid,  apparently  by  workers,  at  frequent  intervals  through  the 
^arly  part  of  the  season. 

The  life  history  of  the  aerial  corn  louse,  including  its  relation 
to  the  root  form,  ha«  proven  a  particularly  refractory  subject, 
and  is  not  yet  complete.  The  connection  of  this  form  and  the 
root  louse  as  different  stages  of  the  same  species  was  assumed 
without  proof  by  the  early  observers,  and  has  not  yet  been  ex- 
j)erimentally  demonstrated ;  but,  on  the  contrary,  a  great  num- 
W  of  attempts  at  demonstration  have  ahnost  completely 
failed.  The  leaf  louse  has  never  been  certainly  brought  out  of 
the  root  form,  nor  has  the  root  louse  been  bred  from  the  aerial 
form,  and  the  evidence  of  a  connection  between  the  two  is  in- 
direct and  circumstantial;  while  the  proverbial  difficulty  of 
proving  a  negative,  and  the  fact  that  the  annual  origin  of  the 
a^Tial  louse  and  the  method  of  its  hibernation  are  both  un- 
known, make  a  present  conclusion  unwarranted. 
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The  winged  root  louse  has  been  fre(iuently  taken  on  the 
leaves  of  corn  during  the  month  of  June — fi'ora  the  9th  to  the 
24th  precisely— and  in  the  latt^^r  instances  has  been  frequently 
found  breeding  there  to  some  small  extent;  but  attempts  ti) 
raise  these  young  on  corn  or  broom  (!orn,  or  to  follow  them 
in  the  field  to  the  adult  condition,  have  all  thus  far  failed.  0» 
the  other  hand,  the  first  observed  appearances  of  the  aerial  loui^ 
(during  the  latter  part  of  July)  come  after  just  about  the  in- 
terval required  by  the  hypothesis  of  an  origin  from  the  wiu<re<l 
root  form. 

The  iierial  aphis  grows  much  more  freely  on  sorghum  ami 
broom  corn — especially  the  formei*— than  on  maize  itself,  but 
no  experiments  nave  as  yet  been  made  with  the  transfer  of  th** 
(»orn-root  louse  to  the  leaves  of  either  of  these   plants. 

In  our  large  cloth-covered  breeding  cages  inclosing  rorn 
abundantly  stocked  with  root  lice  and  ants,  we  have  oc(*asioii- 
ally  got  an  appearance  and  temporary-  continuance  of  the  root 
form  on  the  stalks  or  leaves,  running  up  to  a  week  with  the 
usual  production  of  young,  and  in  two  instances,  out  of  about 
thirty  experiments  tri(»d,  ai^-ial  lice  ai)peared  later  on   the  corn 

Klants  thus  inclosed.  A  possible  source  of  error  appeared, 
owevei*,  in  the  fact  that  where  the  leaves  of  the  growing  corn 
j)i'essed  against  the  cheese-cloth  covering,  winged  viviparous 
a4*»rial  lice  were  se4.»n  crawling  about  outsi<!e,  where  their  youn**; 
might  easily  have  passed  through  the  meshes  of  the  cloth  ami 
rc^ached  the  plant  within.  This  year,  with  a  very  large  ca^ 
covering  four  i)lant'e(l  hills  throughly  stocked  with  root  Iw 
there  has  not  Iw^eii  a  trace  of  the  ai»rial  louse;  and  all  attempts 
to  evolve  it  by  directly  transferring  the  root  louse  to  the 
leaves  have  failed. 

Piissing  now  to  the  other  end  of  the  season  we  find  that  the 
aerial  hce  ctmtinue  to  bived  generation  after  generation  of  both 
winged  and  wingless  viviparous  females  until  the  autumnal  cold 
and  the  i^erishing  of  their  food  plants  destroy  them  en  masse, 
leaving  behind  no  trace  or  renmant  of  a  hibernating  brood,  nor 
evolving,  so  far  as  we  have  been  able  to  discover,  any  oviparous 
generation.  These  ui'»rial  li<e  pa^^s  rapidly  and  freely  from 
plant  to  plant  in  the  fall,  concentrating  "thus  on  the  latest 
remnants  of  given  vegetation  about  the  corn,  and  spreadiujr 
likewise  to  the  i)erennial  grasses  around  the  borders  of  the 
field.  We  ]iav(»  (lissect^^d  them  by  the  hundred  at  this  season, 
finding  only  females,  and  these  all  viviparous,  and  have  bred 
them  in  warm  breeding  rooms  throughout  the  w-inter,  no  less 
than  nine  generations  in  succession  occurring  between  October 
7  and  the  Hth  of  March.  In  all  these  winter  generations  no 
trace  of  oviparous  females  occurred,  and  no  variation  of  tem- 
perature orexi)osure  made  any  appreciable  change  in  the  form 
or  habit  of  the  louse. 

The  atrial  louse  is  extremely  like  the  apple  louse  {Aphis  uihU). 
and  its  general  disappearance  in  autumn  from  the  corn  at  a 
time  when  this  last  spe<*ies  is  laying  its  eggs  freely  on  the  apple 
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twigs,  led  us  to  t^est  the  hypothesis  of  a  migration  between 
these  plants.  These  experiments,  persistently  repeated,  were, 
however,  quite  w  ithout  result.  The  corn  li(fe  inclosed  in 
autumn  under  bell  jars  with  fresh  apple  twig|8  neither  bred  nor 
fed  upon  them,  and  invariably  perished.  Similar  experiments 
have  not  been  made,  however,  with  either  grass  or  wheat,  al- 
though the  aerial  louse  has  been  found  in  fall  upon  both. 
Besides  a  repetition  of  these  and  similiar  experiments,  the 
most  promising  still  to  be  made  are  those  for  the  transfer  of 
successive  generations  of  the  winged  root  lice  in  June  and  July 
to  the  leaves  and  springing  tassels  of  corn  and  sorghum. 

ECONOMIC  SUGGESTIONS. 

As  long  as  the  connection  between  root  and  aerial  forms 
remains  in  doubt,  all  economic  discussion  must  be  of  a  pro- 
visional and  tentative  character.  Some  observations  and  ex- 
periments on  the  root  louse  are,  however,  worth  reporting. 

In  the  first  place,  a  louj^:  list  of  observations  in  the  field  in 
i^arly  spring  unite  in  showing  that  the  corn-root  aphis  takes 
its  st^rt  only  in  fields  where  it  occurred  the  year  before,  and 
that  such  fields  are,  as  a  rule,  most  likely  to  suffer  severelj' 
from  the  attack.  The  early  evolution  of"  a  partly  winged 
brood  provides,  however,  for  so  general  a  dispersal  that  the 
expedient  of  rotation  of  crops  can  have  only  a  secondary 
value. 

Secondly,  the  fact  that  the  plant-louse  eggs  hatch,  aw  a  j-ule, 
some  days  in  advance  of  the  grow- th  of  corn  in  the  fields  (usually 
a  week  or  more  before  corn  planting)  and  that  in  the  ijneantime 
the  lice  are  dependent  on  young  weeds  in  the  earth,  gave  the 
hint  for  some  starvation  experiments  tried  in  two  successive 
years.  From  these  we  learned  that  young  lice  just  hatched  will 
perish  within  five  days  if  deprived  of  food,  w^hether  attended  by 
ants  or  not.  It  seems  possible,  consequently,  that  their  num- 
bers might  be  greatly  diminished  in  early"  spring  by  such  a 
thorough  stirring  of  the  soil  with  disk  harrows  or  other  similar 
apparatus,  as  would  keep  dow^n  the  sprouting  herbage  in  the 
corn  field.  Any  treatment  of  the  field  the  preceding  summer  or 
fall  which-  should  diminish  the  number  of  seeds  of  pigeon  grass 
or  smartweed  maturing  in  the  corn  would  diminish  likewise  the 
chances  of  survival  of  young  root  lice  the  following  year.  I  am 
told  that  these  conditions  are  agriculturally  manageable,  and 
have  arranged  for  field  experiments  to  test  these  methods. 

A  simpler  and  perhaps  more  promising  expedient  is  ba«ed 
upon  the  cai-e  of  tne  eggs  of  the  common  small  brown  ant,  so 
frequently  referred  to.  The  attention  which  these  eggs  receive 
both  in  winter  and  spring  makes  it  seem  likely  that  the  care  of 
the  ants  is  essential,  and  as  these  insects  become  torpid  early, 
rarely  working  beyond  November  1,  it  seems  quite  likely  that 
late  fall  plowing  of  fields  infested  by  them  and  their  guests,  the 
root  lice,  to  be  followed  possibly  by  harrowing,  would  so  bi^eak 
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up  their  homes  and  scatter  their  treasui'es  as  to  make  it  iiii 
possible  for  the  ants  to  reestablish  themselves  or  to  collect  the 
plant-louse  eggs  again.  This  supposition  we  shall  presently  m 
by  treating  in  this  manner  a  strip  of  land  through  an  infentpi! 
field  and  watching  development's  next  spring. 

In  conclusion,  I  ought  to  say  that  in  reporting  these  results 
I  am  acting  only  as  the  spokesman  of  the  office,  and  that  th^ 
main  credit  for  the  work  aone  and  much  of  that  for  the  sek- 
tion  of  methods  and  the  devising  of  expedients  should  be  div 
tributed  among  Messi-s.  Garman,  Weed,  Hart,  Mart/en.  ami 
Mally,  all  of  whom,  while  acting  as  my  assistants,  have  nia<l(* 
important  contributions  to  this  subject. 
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ON  A  BACTERIAL  DISEASE  OF  THE  LARGER  CORN- 
ROOT  WORM   (Diabrotica  12^punctHtH,  Oliv.). 

In  July,  1889,  information  was  received  through  Mr.  A.  L. 
Hay,  of  Jacksonville,  of  an  injury'  to  corn  in  his  vicinity  which 
proved  to  be  due  to  the  larva  of  Diabrotica  12'puDctatasittBjck' 
ino:  the  corn  as  a  root  worm,  like  the  better  known  related  spe- 
cien  D.  lon^cornis.  The  apparent  effect  ui)on  the  corn  was 
practically  the  same  as  in  the  case  of  the  corn-root  worm  just 
mentioned,  the  destruction  of  the  roots  dwarfing  the  plant  and 
permitting  it  to  fall  readily  by  its  own  w^eight.  The  roots  were, 
however,  not  as  regularly  burrowed  as  by  the  smaller  larva,  but 
were  more  completely  excavated,  usually  all  the  softer  interior 
part  being  eaten  away  and  the  remainder  dead.  Frequently  all 
the  roots  of  a  plant,  lar^  and  small,  were  either  eaten,  or  rotted 
away  because  of  the  injury,  leaving  only  the  merest  stubs  at- 
tached to  the  stalks.  Most  of  the  stalks  had  also  been  eaten 
into  below  or  near  the  first  circlet  of  **brace  roots,"  and  some- 
times also  behind  the  lowest  leaf  sheath. 

In  a  single  patch  of  sw^eet  corn  nearly  every  hill  was  affected, 
and  the  damage  was  estimated  at  fifty  per  cent;  and  in  field 
corn  adjacent  as  many  as  fifty  larvae  and  pupa*  were  taken  from 
a  single  hill.  Many  other  fields  near  Jacksonville  were  similarly 
attacked,  the  damage  varying  greatly  from  field  to  field,  bub 
the  general  average  for  the  neighborhood  being  estimated  at 
about  five  per  cent. 

The  insect  occurred  at  this  time  in  all  three  stages  of  larva, 
pupa,  and  imago,  the  transformations  of  course  being  effected 
in  the  earth.  Some  pupie  were  as  much  as  four  inches  beneath  the 
surfa^.'e,  and  a  foot  or  two  from  the  nearest  hill  of  corn.  Lar- 
va* of  this  generation  were  found  thei'eafter  in  corn  fields  at 
Thanipaign,  upon  roots  of  corn,  until  August  8,  and  pupa?  un- 
til August  16,  imagos  being  in  the  meantime  extremely  abundant 
in  corn  fields,  feeding  largely  upon  the  silk  and  pollen  of  the 
f-orn  at  the  tip  of  the  ear.  Young  larva?,  of  a  probable  second 
generation,*  were   observed    by    an   assistant,  Mr.    Marten,  at 


•Complete  Droof  of  the  occurrencp  of  a  second  generation  in  Kentucky  has  been  pre- 
B^'nted  by  Professor  H.  Garman,  of  the  Agricultural  Experiment  Station,  at  Lexington, 
man  elaborate  article  on  this  insect,  treated  as  a  corn-root  worm,  published  in  "Psyche,' 
vol.  6  (1891).  pp.  28.44. 
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Champaign,  September  6,  in  corn  fields,  feeding  upon  roote  of 
Cyperus  strigosus  and  Scirpus  ffuviatiUs,  two  coarse  sedges  com- 
mon  in  moist  low  lands.  The  roots  of  these  plants  presented 
the  same  appearance  of  injury  as  infested  corn  roots. 

The  beetles  continued  throughout  the  season,  but  several  at- 
tempts to  secure  their  eggs  were  unsuccessful.  One  pair,  how- 
ever,  were  found  in  copula  August  8.  Besides  the  feeding  habit 
already  mentioned,  they  were  seen,  both  in  the  field  and  labora- 
tory, eating  holes  in  corn  leaves,  and  also  eating  into  pumpkins, 
sometimes  to  the  depth  of  half  an  inch.  They  had  been  pre- 
viously found  feeding  upon  wild  Helianthus  late  in  May,  badly  rid- 
dling the  leaves;  and  were  subsequently  reported  by  an  assistant 
to  be  feeding  on  the  leaf  of  the  common  cultivated  sunflower. 

In  collecting  larvae  at  Jacksonville  July  19,  dead  examples 
were  several  times  observed  all  of  a  dark  red  color;  and  among 
the  si)ecimenH  brought  to  the  office  several  which  died  changed 
afterwards  to  this  dull  red  hue.  Further  observations  of  this 
disease  showed  that  larvae  when  first  attacked  lost  the  charac- 
teristic yellowish  tinge,  becoming  gray  and  somewhat  swollen^ 
and  that  after  death  they  changed  through  pinkish  to  dark  red. 
the  int-ernal  organs  breaking  up  to  a  fluid  pulp,  held  however 
for  a  considerable  time  in  the  tough  cuticle  of  the  dead  larva. 
The  fluids  of  these  specimens  had  a  milky  look  in  the  pale 
worms,  and  a  reddish  tint  in  the  others,  and  contained  a  prac- 
tically pure  culture  of  a  single  species  of  Bacillus,  at  first  slen- 
der and  symmetrical,  later  broad,  rounded  at  the  ends,  and  ir- 
regularly vacuolate, — much  more  distinctly  so  in  the  i-eddened 
worms  than  in  those  recently  dead.  This  disease  destroyed 
within  three  davs  about  three  fourths  of  the  larvae  brought  from 
the  fields. 

Several  successful  cultures  in  solid  and  fluid  media  gave 
ample  material  for  the  study  of  this  Bacillus.  It  is  a  flagel- 
late form,  grows  freely  on  agar  with  the  usual  beef  broth  nutri- 
ent mixture  and  form's  at  first  a  thin  pellicle  upon  the  surface, 
or,  if  a  scratch  be  made  with  the  infecting  needle,  develops 
freely  within  it,  not  penetrating  deeply,  however,  into  the  ^la- 
tine  As  the  growth  increases  the  film  thickens,  rising  a  little 
above  the  surface  of  the  gelatine,  and  along  the  scratch  it  may 
form  a  noticeable  ridge;  but  no  liquefaction  of  the  agar  occurs. 
In  about  three  days,  at  ordinary  summer  temperature,  the  sur- 
face portion  of  the  growth  gets  a  slightly  dingy  look,  an  in- 
definite brownish  vvliite  color,  with  numerous  minute  spherical 
specks  of  deep  orange  scattered  through  it.  At  the  same  time 
a  conspicuous  diffusion  of  orange-red  through  the  gelatine  oc- 
curs, reaching  far  beyond  the  limits  of  the  colony.  The  tinge 
of  this  excreted  color  deepens  rapidly,  becoming  in  four  or  five 
days  a  clear  blood-red,  the  orange  granules  of  the  bacterial 
growth  itself  having  in  the  meantime  become  larger  and  raoiv 
numerous,  both  in  the  deeper  parts  of  the  streak  and  in  the  ex- 
panded surface  growth.     In  about  a  week  the  bacilli  begin  to 
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die,  g:iving  the  surface -a  dirty  cream  color;  but  the  deep  traus- 
parent  blood-i*ed  color  of  the  gelatine  remained  unaltered  in  our 
cultures  for  weeks,  as  long,  in  fact,  as  these  were  pi-eserved.  , 

In  fluids  similar  phenomena  app?ared.  For  example,  a  cul- 
ture in  beef  broth  made  July  25,  at  10  a.  m.,  was  barely  per- 
t-eptibly  turbid  next  day,  but  as  yet  without  film  or  definite 
trace  of  color.  On  the  30th  of  July,  however,  the  upper  third 
oftbe  fluid  was  distinctly  reddish  orange,  somewhat  sharply 
limited  from  the  indefinite  yellowish  below,  and  the  surface  was 
covered  with  a  whitish  film.  August  2  the  contents  of  the  tube 
wet-e  throughout  a  turbid  orange-red,  a  thickish  film  had  formed, 
white  at  the  edges  and  clouded  at  the  center,  and  a  consider- 
able precipitate  had  apj^eared.  August  3  the  color  was  simply 
slightly  deeper. 

The  technical  description  of  this  interesting  bacterial  form 
will  be  published  elsewhere,  the  object  of  this  note  being  merely 
to  enable  the  student  of  insect  diseases  to  identify  and  cultivate 
it,  in  the  hope  that  it  may  be  found  practically  applicable  to 
tliis  and  other  insect  species.  Pressure  of  woVk  at  the  office 
made  experiments  with  it  impossible  when  I  had  it  under  ob- 
servation nivself. 


yOTES  ON  THE  I)ISP:ASES  OF  THE  CHINCH  BUG.* 

The  fact  that  the  almost  total  disappearance  in  1889  of  a 
great  outbi-eak  of  the  chinch  bug  which  had  cost  Illinois  aivl 
adjacent  States  many  millions  of  dollars  was  apparently  (lii^ 
chiefly,  if  not  altogether,  to  parasitism  by  fungi,  or,  in  othn 
words,  to  contagious  insect  disease,  has  given  to  these  disea>*^ 
of  insects  a  very  special  interest  and  importance  at  the  pvenew' 
time;  and  possibly  successful  attempt*  made  in  Minnesota,  Kan- 
sas.  and  Indiana  for  the  transfer  of  one  of  them  to  previous!} 
healthy  bugs,  and  even  for  its  dissemination  in  some  instance^ 
to  fields  previously  free  from  them,  gives  to  researches  beaiiu;: 
on  this  subject  a  great  and  permanent  practical  value.  Tli^* 
time  consequently  seems  opportune  for  a  fuller  report  than  I 
have  hitherto  made  on  some  points  of  my  own  work  on  tlin 
diseases  of  the  chinch  bug, — a  work  begun  in  1882,  and  continuai. 
as  opportunity  and  material  could  be  had,  up  to  the  presen* 
time. 

We  have  at  present  positive  knowledge  of  two  diseases  of  tlif 
chinch  bu^  and  highly  probable  evidence  of  a  third,  the  first 
two  associated  with  the  occurrence  of  spore-bearing  fungi  ( Knto- 
mophthora  and  Sporotrichum),  and  the  third  with  a  bacterial 
species  described  in  1883  as  Micrococcus  insectorum.  In  the  fii>J 
and  last  cases  we  lack  the  absolutie  certainty  given  by  experi- 
mental transfer  of  the  disease  by  means  of  its  charieu'teristif 
fungi  to  insects  shown  to  be  previouslj^  free  from  it;  but  with 
respect  to  the  first  of  these  affections,  that  connected  with  tlu* 
Entomophthora,  this  deficiency  has  little  ineanin<r.  The  spe(i*^> 
of  this  genus  are  so  generally  parasitic  on  insects,  and  the  uatui-e 
of  their  effect  upon  the  chinch  bug  is  so  unmistakable,  that  ex- 
perimental evidence  is  reallj^  quite  unessential.  The  subject  of 
the  bacterial  diseases  is,  however,  a  much  more  difficult  ami  in- 
tricate one,  and  positive  assumption  of  the  pathogenic  charactf-r 
of  any  given  microbe  is  always  unwarranted  unless  broii«rht  to 
the  test  of  precise  transfer  experiments. 

The  evidence  in  favor  of  a  bacterial  disease  of  the  chinch  1»iil^ 
is  eHsentially  as  follows: 

First,  the  very  general  occurrence  of  vast  numbers  of  a  single 
si)ecies  of  Micrococcus  in  the  cteca  of  the  alimentary  canal  of 
chinch  bugs  evidently  suffering  from  disease,  accompanied  bv  the 
complete  destruction  of  the  epithelium  of  such  coeca,  at  a  time 
when  an  enormous  mortality  was  apparent  among  them:  st^- 
ond,  the  absence  of  such  bacterial  affection  during  periofi!^  of 
normal  prosperity ;  third,  a  variation,  generally  speaking,  in  the 

*  This  article  has  been  revised  in  passing  through  the  press  to  include  results  arriv-  i 
at  here  since  it  was  written,  ami  it  is  now  substantially  complete  to  June  15.1891. 
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number  of  these  Micrococci  roughly  correspondiug  to  the  evident 
pi-evalence  and  intenfiity  of  fatal  disease;  and  fourth,  the  death 
by  disease,  with  an  abundance  of  the  above  Micrococcus  in  the 
alimentary  canal,  of  chinch  bugs  previously  confined  as  an  ex- 
periment with  selected  lots  known  to  be  perishing  in  like  man- 
ner, checks  composed  of  specimens  not  so  exposed  remaining,  in 
the  meantime,  unaffected. 

That  the  fungus  here  called  a  Sporotrichum  (S,  globuliferunu 
Hpegazzini,  according  to  Peck)  is  likewise  a  cause  of  spontaneous 
disease  among  chinch  bugs  is  inferred  from  the  vast  abundance 
of  this  species  on  chinch  bugs  in  the  field  very  recently  dead, 
where  they  were  perishing  rapidly  and  in  enormous  numbers; 
the  suddenness  with  which  it  bursts  out  of  the  body  after  death 
in  the  form  of  a  spore-bearing  growth  (scarcely  to  be  accounted 
for  except  on  the  supposition  that  it  had  infested  the  body  of 
the  insect  while  the  latt/cr  was  still  alive);  and  the  absence  in 
these  cases  of  any  other  apuarent  cause  of  death.  Strong  cor- 
roboration is  afforded  bv  tne  fact  that  this  fungus  has  been 
found  an  open-air  parasite  upon  a  variety  of  other  insect  species, 
and  that  it  has  been  lately  conveyed  to  a  great  variety  of  per- 
fectly healthy  insects  by  exposure  both  to  chinch  bugs  and  to 
other  insect  species  on  which  it  had  matured  its  spores,  and  by 
treatment  with  this  fungus  obtained  in  quantity  by  artificial 
cultivation. 

The  Entomophthora  has  not  been  cultivated  artificially,  but 
the  Micrococcus,  on  the  other  hand,  has  been  apparently  so 
cultivated,  allhough  infrequently  and  with  difficulty,  the  princi- 
pal obstacle  to  success  being  the  number  of  other  bacterial 
species  almost  inevitably  conveyed  with  it  in  attempts  to  infect 
culture  media  from  so  minute  a  source  as  the  fluids  and  tissues 
of  this  little  insect.  I  say  '^apparently  so  cultivated"  because 
all  identifications  of  these  cultures  rest  on  simple  microscopic 
comparison  of  bacilli  obtained  in  them  with  those  taken  direct- 
ly from  the  chinch  bugs— no  opportunity  having  occurred  to 
test  their  identity  by  watching  the  effects  of  their  application 
to  healthy  insects;  that  is  to  say,  my  evidence  of  identity  of 
the  original  and  the  cultivated  bacilli  is  all  morphological 
and  not  at  all  pathological ;  and  although  I  have  had  in  every 
ciise  the  advantage  of  the  judgment  of  so  high  an  expert  au- 
thority as  my  colleague.  Prof.  Burrill,  of  the  University,  neither 
of  lis  regard  these  identifications  as  more  than  provisional.* 


RECENT  HISTORY. 

In  my  first  report  as  State  Entomologist  (1882),  besides  call- 
^A   ..       ._   _     .1  .._       *  TV      Shinier  at  Mt.  Carroll, 

\  disease  of  chinch  bugs, 


m  my  nrsr  report  as  rjiate  r^ntomoiogisi  ^  , 

in^  attention  to  an  observation  of  Ui*.  Shinier  at  Mt.  Carroll, 
Illinois,  in  1867,  on  a  supposed  epidemic  dis 


♦  Numerous  perfectly  successful  cultures  of  this  Micrococcus  have  since  been  made  in 
noid  and  solid  media  by  transferrinfir  to  the  culture  tubes  diseased  ca'ca  obtained  by  dis- 
section. From  these  cultures  we  Jearn  that  this  bnct<?riaJ  j»p<'cies  will  not  giow  in  an  aoid 
medium, —a  fact  which  probably  explains  its  limitation  tn  the  secreting C'fca  of  the  alimen- 
tary canal. 
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I  reported  the  discovery  of  the  bacterial  form  above  alluded  to. 
published  a  description'  of  it  under  a  specific  name  attached  to 
it  by  Prof.  T.  J.  Burrill,  of  the  University  of  Illinois,  and  gave 
an  account  of  its  relations  to  the  chinch  bug  and  it«  apparent 
effect  upon  that  insect.  I  also  reported  in  tfiis  same  article  tht* 
discovery  of  an  Entomophthora  infesting  the  chinch  bug. 

In  the  last  report  from  this  office  (1888),  p.  45,  I  gave  later 
observations  on  both  these  inaec^t  fungi,  and  reported  also  the 
discover3',  in  1887,  of  a  third,  then  regarded  by  Professor  Bur- 
rill  as  a  Botrytis,  but  later  determined  for  raeby  Mr.  Thait*?r 
as  Sporotrichum  globuliferuiUj  Spegazzini.  The  direct  effect  of 
these  fungi  upon  the  chinch-bug  hosts  theii  abroad  throughout 
the  southern  part  of  the  State  was  described  in  this  article,  and 
various  additional  details  were  given,  esi.)ecially  with  respect  to 
the  precise  position  of  the  microbe  in  the  organs  oF  the  chinch 
bug.  Suc^cessful  cultures  of  this  bacterial  species  were  also  re- 
ported, a  part  of  them,  perhaps,  erroneously.  A  more  critical 
study  of  the  mounted  slides  from  these  cultures  (then  quite  iv- 
cently  made)  shows  that  in  several  cases  the  form  apj^earingin 
the  cultures  was  not  certainly  identical  with  that  from  the  in- 
terior of  the  chinch  bug— a  fac*t  easily  understood  when  one 
takes  into  account  the  readiness  with  which  foreign  bacteria 
may  be  introduced  into  culture  media  when  the  material  for  in- 
fection is  obtained  by  crushing  an  entire  insect. 

Since  the  publication  of  this  report  numerous  interesting  con- 
tributions to  the  subject  have  been  made  by  Dr.  Otto  Lugjyer, 
of  the  Minnesota  Agricultural  Experiment  StatJbn,  who  ha** 
studied  specially  the  entomophthorous  disease,  and  who  has 
made  some  seeminglj^  successful  experiments  at  its  dissemina- 
tion by  scattering  abroad  infested  insects;  by  Professor  F.  H. 
Snow,  now  Chancellor  of  the  University  of  Kansas,  who  has  en- 
tered upon  a  systematic  line  of  experiments  intended  to  tet^t 
methods  of  transfer  and  practical  application ;  and  by  Mr.  F. 
M.  Webster,  of  Indiana,  who  made  a  similar  exi>erim"ent  with 
material  obtained  from  Professor  Snow.  A  list  of  these  i^ecent 
papers  on  the  subject  is  appended  to  the  present  article. 

I  have  now  to  give  a  detailed  account  of  m^''  own  more  re- 
cent culture  experiments  with  these  fungi,  so  far  as  these  seem 
to  have  any  value  or  importance  either  immediate  or  prosjjec- 
tive.  My  principal  present  object  is,  not  so  much  to  advamv 
directly  our  knowledge  of  this  matter  as  to  show  the  difficultiw* 
experienced  in  its  study,  in  the  hope  that  some  possible  error 
and  a  waste  of  time  niay  thus  be  prevented  hereafter. 

Micrococcus  insectorum,  Burrill. 

Our  first  attempts  at  the  artificial  culture  of  this  Microeoccun 
since  1088  were  made  September  1-3,  1886,  by  an  assistant, 
during  my  absence  from  tne  office,  the  specimens  used  bavin^: 
been  sent' in  by  me  from  the  field,  in   Washington    county,  in 
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Southern  Illinois.  Some  of  these  insects  which  were  dead  on  re- 
ceipt were  supposed  to  be  infested  with  bacteria,  but  slides 
made  from  the  fluids  and  from  solid  cultures  attempted  do  not 
eoiitirm  this  supposition.  Mounted  films  prepared  from  rhe 
fluids  of  the  crushed  chinch  buffs  themselves  show  no  bacteria, 
and  five  test  tubes  of  ap:ar,  infected  by  surface  scrat<ihes— one 
of  them  with  the  fluids  of  a  dead  chinch  bug  and  the  others 
from  those  of  one  still  living — showed  a  week  later  only  a 
doubtful  trace  of  granular  growth  along  the  upper  end  of  the 
needle  track,  the  slides  from  which  do  not  contain  a  single  M, 
msectorum.  There  can  thus  be  little  doubt  that  these  chinch 
bugs  were  free  from  bacterial  disease.  They  were  obtained  in 
the  course  of  a  long  trip  in  which  everything  was  closely  scanned 
with  the  hope  of  finding  traces  of  contagious  disease,  and  the 
observation  is  of  interest  as  showing  the  probable  absence  of 
the  affection  in  a  region  where  two  years  later  it  became  ex- 
ceedingly prevalent. 

(Jur  next  attempt  was  made  September  25,  1888,  with  a 
tul)e  of  solid  gelatine  infected  from  the  fluids  of  a  young  chinch 
bug  in  the  third  stage  of  its  growth,  the  method  of  procedure 
\w\\\^  similar  to  that  described  above,  except  that  the  specimen 
was  washed  in  distilled  water  before  crushing.  This  insect  was 
taken  from  a  corn  field  at  Odin,  Illinois,  where  chinch  bugs  were 
noticeably  very  much  less  numerous  than  they  had  been  ob- 
s^Tved  to  be  some  weeks  before,  and  where,  also,  adults  were 
pi-eseut  in  noticeably  small  proportion.  The  fluids  were  swaiHii- 
ing  with  the  usual  Micrococci.  The  infection  was  made  with 
a  sterilized  platinum  needle  dipped  in  the  fluids  of  the  ci  ushed 
insect  and  drawn  lightly  across  the  oblique  surface  of  the  gela- 
tine in  the  tube.  On  the  29th  of  September,  a  profuse  growth 
had  made  its  appearance  in  this  tul)e,  the  gelatine  being  con- 
siderably liquefied  and  the  liquid  portion  slightly  milky,  but 
the  bacterial  growth  having  mostly  settled  in  an  in  egular  floc- 
culent  mass. 

A  slide  made  at  this  time  shows  an  apparently  pure  culture 
of  the  original  Micrococcus  insectorum,  so  far  as  may  be  de- 
termined by  critical  microscopical  examination.  It  is  quite  cer- 
tain, however,  that  the  growth  was  mixed,  and  the  liciuefaction 
of  the  gelatine  was  probably  due  to  another  form  than  the 
chinch-bug  microbe,  especially  as  examinations  of  the  bacteria 
when  fresh  showed  some  flagellate  movement, — a  feature  never 
Keen  in  those  directly  from  the  insect. 

A  fairly  satisfactory  attempt  at  the  culture  of  the  chinch-bug 
Micrococcus  was  maide  by  Professor  Burrill  in  the  bacterial 
laboratory  of  the  University  in  October,  1888,  from  a  still 
hving  speJ'imen  obtained  at  Mt.  Carmel,  Illinois,  September  30. 
The  chinch  bug  was  thoroughly  washed  before  crushing  in  cor- 
rosive sublimate  solution  to  disinfect  the  surface,  and  waw  then 
criiHhed  in  freshly  distilled  water.  From  the  fluids  thus  ob- 
tained, a  solid  culture  was  begun  in    an  agar  tube   and    plac(^d 
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in  the  incubator.  October  3  this  bad  formed  two  very  small 
colonies  of  rather  poor  and  in-egular  growth  but,  seemingly  pure 
Micrococcus  insectovum.  The  bactena  were  usually  in  couples, 
but  occasional  examples  wei*e  of  irregular  form,  swollen  at  one 
end  or  abnormally  slender,  peculiarities  traceable  perhaps  to 
the  effe(*t  of  the  corrosive  sublimate. 

Several  other  attempts  with  agar  and  gelatine  and  with  fluid 
media  were  neither  more  or  less  successful  than  the  foregoing;.* 
all  leaving  a  margin  of  doubt  whether  the  original  form  reap- 
peared  in  the  culture, — a  doubt  which  could  only  be  removed  bv 
mfection  of  healthy  insects  from  these  cultures  and  the  reappear- 
ance under  such  circumstances,  in  the  alimentary  canaK  of  the 
form  originally  occuring  there.  Unfortunately  for  the  conclu- 
siveness of  this  work,  it  was  impossible  to  find  at  any  time  when 
these  cultures  were  in  progress  any  lot  of  chinch  bugs  which 
would  not  show  this  Micrococcus  spontaneously  if  kept  for  a 
little  time  in  confinement,  and  the  investigation  consequently 
remains  in  an  unfinished  state.  The  fact  is  worthy  of  special 
remark  that  lots  of  chinch  bugjs  kept  for  several  days  in  the 
dry  air  of  the  laboratory,  imprisoned  under  a  large  bell  jar  on 
a  varnished  table,  continued  to  die  in  numbers  with  this  bar. 
terial  disease,  and  finally  all  perished.  Other  fungus  attackei 
were  invariably  arrested  1)3'  such  conditions,  the  air  brfng  prob- 
ably too  dry  to  permit  the  Entomophthora  or  the  Sporotrichum 
to  flourish. 


Sporotrirlium  glohuliferum,  Spegazzini. 

The  unquestionably  parasitic  character  of  this  fungus,  th*^ 
terrific  destruction  of  chinch  bugs  to  which  it  certainly  contributed 
in  1888  and  1H89  in  Illinois,  the  ease  with  which  it  may  be  culti- 
vated artificially  in  quantities,  and  the  great  variety  of  iuseets 
which  we  have  found  it  to  attack,  make  it  one  of  the  more  ini- 
portant  fungus  parasiteH  of  insects  from  an  economic  point  of 
view,  and  will  doubtless  justify  the  fullest  treatment  possible  at 
the  present  time. 

It  was  first  detected  on  the  chinch  bug  near  Shattuc,  in  Clin- 
ton county,  Illinois,  July  7,  1887,  in  a  field  of  corn  beside  rij)e 
wheat,  which  was  then  being  invaded  by  chinch  bugs  from  tne 
latter  crop.  On  the  outer  rows,  still  black  with  insects,  I  found 
several  adults  and  a  few  young  dead  and  fastened  to  the  sur- 
face of  the  leaves  by  a  white  fungus  growth.  On  some  of  the«*e 
specimens,  bottled  dry,  the  fungus  continued  to  develop  fi^eely. 
finally  almost  covering  them,  and  tprming  upon  the  surface  the 
characteristic  spherical  heads  of  minute  spores.  Specimens 
picked  to  pieces  in  glycerine  showed  the  body  crowded  every- 
where with  the  fungus  mycehum,  in  the  oldest  cases  all  the 
tissues  having  disappeared  with  the  exception  of  a  fragment  of 
muscle  here  and  there. 

•  Bee  fool- note  p.  82. 
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For  more  than  a  vear  this  funjacus  affection  wtis  not  again 
found  among  chinch  bugs,  although  a  close  watch  was  kept  for 
it,  but  Au^st  7,  1888,"  it  was  seen  at  Flora,  in  Clay  county, 
fastening  dead  bugs  to  leaves  of  corn.  On  the  24th  of  August, 
at  Albion,  in  Edwards  county,  it  was  next  observed.  Here, 
says  Mr.  Marten's  field  note,  "the  bugs  had  died  by  wholesale, 
the  ground  under  the  corn  being  freely  sprinkled  with  their 
whitened  bodies,  both  in  the  standing  corn  and  in  the  stubble.'* 
They  were  also  quite  numerous  behind  the  sheaths  of  the  leaves. 
On  one  lump  of  earth  with  a  measured  surface  of  two  square 
inches,  twenty-six  fungus-covered  bugs  were  counted,  and  it  was 
♦estimated  that  chinch  bugs  were  less  than  a  third  as  numerous 
in  this  entire  neighborhood  as  a  month  before.  October  18  the 
ilisease  was  still  prevalent  at  Flora  and  Nashville,  as  shown  bj^ 
s|KH?imens  collected  at  that  time,  and  again  at  the  former  place 
[ierember  18  of  the  same  year.  It  also  ap[)eared  repeatedly  at 
th(»  office  among  living  specimens  brought  in  from  the  field  and 
kept  under  favorable  conditions.  One  lot,  for  example,  obtained 
at  Ashley,  Washington  county,  September  18,  provided  with 
food  in  a  pot  of  earth  covered  by  a  bell  jar,  died,  to  the  last 
one,  with  this  fungus  disease. 

S|)enmens  obtained  from  Minnesota,  through  the  kindness  of 
Professor  Lugger,  during  the  latter  part  of  October,  1888, 
showed  the  presence  of  the  Sporotrichum  a  few  days  later,  and 
November  1  began  to  die.  As  it  was  at  this  time  abundant  at 
Tlie  office  in  other  lots  of  chinch  bugs,  it  is  quite  likely  that 
th»*He  Minnesota  bugs  became  infected  after  their  arrival.  This 
lot  eontinued  to  die  in  a  similar  manner  until  December  18, 
when  the  last  disappeared.  It  was  not  noticed  by  us  upon  any 
other  insects  that  year  excepting  specimens  of  Pnrandra  brun- 
noH  found  dead  in  the  woods  November  1  and  5. 

This  fungus  appeared  next  with  us  May  11, 1891,  in  a  collection 
of  specimens  of  Disonycba  pennsylvanicn,  kept  on  a  varnished 
table  in  the  dry  air  of  my  office,  under  a  large,  high  bell  jar, 
where  they  were  supplied  "abundantly  with  food.  A  Targe  num- 
ber of  these  beetles  (collected  for  an  observation  of  theii*  breed- 
ing habits)  died  with  it  here. 

During  the  spring  of  1891  it  has  occurred  occasionally  in  field 
collections,  and  I  have  also  received  it  from  Professor  Snow,  of 
Kansas,  (in  May,  1891)  on  examples  of  chinch  bugs  collected 
in  Chautauqua  county,  Kansas,  where  they  were  reported  to  be 
dying  by  thousands. 


so 


DESC'RIPTIOX.* 


The  principal  ^jeueral  features  of  this  fungus  as  it  apji^-ai-^ 
when  fully  developed  on  insects  infested  by  it  are  its  pure  whir^ 
color, — a  little  tinged  with  brown  or  yellowish  when  oldest,— tIih 
thick,  soft  felt  with  which  it  covers  the  surface,  often  compleft^- 
ly  enclosing  the  smaller  insects,  and  especially  the  multitude  of 
minute  spherical  heads  (about  .06  mm.  in  diameter)  visible  with 
an  ordinary  hand  lens.  When  picked  apart  under  the  niicro- 
S(tope,  myriads  of  minute  spherical  or  slightly  oval  spores  l.o- 
2.5  fx  in  diameter  are  disengaged,  and  the  heads  are  then  sf^u 
to  be  composed  of  masses  of  such  spores  borne  upon  radiatin;: 
threads,  all  springing  from  the  end  of  a  short  lateral  bran<h  of 
the  threigid-like  m\'celium.  More  minutely  studied,  these  spoils 
are  st^n  to  be  placed  in  an  alternating  manner  upon  th^' 
radial  filaments,  so  that  when  they  are  detached  the  nak^^l 
filament  has  a  slightly  zigzag  form.  If  traced  to  its  pi-ecis** 
origin,  each  zigzag  filament  (rachis)  is  found  to  start  in  a  lartr^ 
obovate  spore-like  cell,  and  to  bear  a  spore  at  its  very  ti;» 
Where  a  young  head  is  forming  at  the  end  of  a  spur  or  From 
some  point  on' a  thread,  a  few  larger  oval  bodies  will  be  set'ii 
attachefl  to  a  common  point,  and  prolonged  at  their  api«-e< 
into  a  short,  slend(»r  tube  with  a  spherical  enlargement  (oft^^n 
minute)  at  its  tip.  As  this  terminal  swelling  becomes  a  spoiv. 
the  st(»m  grows  past  it,  leaving  it  lateral  in  position  althou;ili 
terminal  in  develo]jment.  The  mycelium  itself,  forming  th^* 
greater  part  of  the  felty  mass,  is  a  closely  interwoven  web  of 
delicate  filaments,  averaging  l.n — 3  /^  in  thickness,  segmentetl  ar 
rather  long  intervals,  much  branched  and  occasionally  anasto- 
mosing. In  an  artificial  culture  on  a  solid  medium  the  growinir 
mass  conies  finally  to  have  the  appearance  of  a  thick,  piled-ui- 
layer  of  very  ^n^  foam  or  lather,  yellowing  slightly  as  the  si>oi*»'< 
become  ripe.t 


♦Thi'  followintr  U  a  traii'^lation  of  tho  description  of  ^enus  and  species  glTen  by  8ai*«*ar  j 
In  his  "Syllofire  FiuiKonim,'  vol.  iv  (1886),  pp.  96  and  101 : 

Sporotrichiim  Link.  Sp.  pi.  Fungi  I,  j).  1,  em.  Saoo.  Mich.  II,  p.  16.— Hyphse  irr€gu^r  ^ 
and  repeatediv  branciu'd,  ^leptate  or  continuous,  usually  procumbent*  uniform.  Connl-v 
ovoid  or  ftubglol)ose,  eommonlv  sub-solitary,  acroirenous  at  the  apices  of  branches  or  -1^" 
tides.  DifTers  from  Botrytis  especially  by  the  sub-solitary  conidia.  and  the  entirely  j-r - 
ciimbent  hypha':  from  Trichosporium  m  that  the  color  is  never  black. 

.Sporotrichum  glohnlift^rnm.  Speg.  Fung.  Argent,  Pug.  II,  p.  42.— Tufts  rather  larp?.'" 
mm.  in  diameter,  external  or  internal,  white,  oottony-floocose;   hyphte  creeping.  spAi^el 
septate,  hyaline,  :',-4  micros  thick,  densely  branched  and  anastomosing.     Conidia  minn!r 
globose  or  globose-elliptical,  hyaline,  2-2.5  by  1.5-2  micros,  collected  in  globose  he*d!**' '" 
micros  in  diameter,  which  are  ihickly  scattered  among  the  hyphte. 

+  The  following  <lescnption  of  this  fungus  from  a  recent  culture  on  agar  hag  beeiifi:- 
nished  me  by  Professor  T#  J,  IJurrili,  since  the  above  was  written: 

Agar  ciiltuies  thr«'(.'  «lays  oUl.  Growth  forming  an  irregular  fleecy,  white,  loose  strattm 
on  the  nutrient  surfac*.  Under  a  h*ns'some  parts,  evidently  of  the  oldest,  show  a  grami!  r 
appearance  from  the  presence  of  heads  of  spores;  other  parts  are  evidently  still  barren. 

Sterile  mve«*liiim  slender,  uniform  in  size,  about  2.5  micros,  septate  at  considerable  in- 
tervals and  often  l>ranched.  the  bianches  usually  starting  just  below  a  septum  and  growirn: 
out  somewhat  at  rigiit  ant'l'-s  to  tlie  main  thread.    Sometimes  the  filaments  are  long  it^ 
straggling,  sometimes  bu^hv-branched,  in  the  latter  case  the  branches  apparently  m-K- 
common  as  the  fundus  ».u*com«'s  older.    Anastomosis  frequent. 

The  sporos  are  borne  in  j^lobular  heads  on  the  ends  of  certain  branches  of  the  my-o- 
lium.  Ihese  latter  se<'m  to  be  irmgularlv  produced,  but  inmost  crises  when  fruiting;  i- 
normally  abundant  th^y  arise  near  each  other  as  short  lateral  projections  of  somowha- 
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This  fungus  has  thus  fai*  been  found  occurring  spontaneously  on 
MoDocrepidias  and  Naupactus  xanthographus,  Btissus  leucopter- 
us,  Copipanolis  vernalis,  Disonycha  pennsylvanica,  Parandra 
brunnea,  Lachnosterna  in  versa  and  Lachnostema  birticula,  Paria 
caneUa,  Diabrotiaa  vittata,  a  small,  flat  myriapod  (Polydesmus), 
and  doubtless  many  other  insects  not  separately  reported. 

Gultuiv  and  infection  experiments,— Sever a,\  attempts  made  in 
the  fall  of  1888  to  cultivate  the  Sporotrichum  in  beef  broth  by 
dropping  infected  chinch  bugs  into  the  tube  resulted  only  in  the 
growth  of  a  mixed  mycelium,  (partly  Mucor),  in  which  nothing 
i-esembling  the  fruiting  bodies  of  SpoVotrichum  appeared-  These 
experiments  must  therefore  be  regarded  as  failures. 

My  attention  was  next  called  to  the  artificial  culture  of  this 
fungus  by  the  receipt.  May  15,  1891,  from  Mr.  Roland  Thaxter, 
of  a  tube  of  agar  containing  an  abundant  growth  of  it,  derived 
originally  from  larvoe  of  Copipanolis  vernalis,  which  he  was  rear- 
ing in  a  breeding  cage.  From  this  culture,  which  was  fruiting 
abundantly  when  received,  agar  cultures  were  repeatedly  grown 
here,  and  from  these  were  also  begun  various  successful  cultures 
in  other  media.  These  wer€^  all  made  in  test  tubes  by  the  usual 
processes  of  sterile  bacterial  cultures,  the  nutrient  material  beins: 
beef  broth  prepared  as  for  the  culture  of  bacteria  and  used  to 
saturate  corn  meal,  middlings,  bran,  and  sawdust.  In  all  these 
experiments,  ea.ch  two  or  three  times  repeated,  the  Sporotrichum 
spores  germinated  freely  and  promptly,  the  visible  ^owth  be- 
^nning  in  about  thirt3''-six  hours  and  increasing  rapidly  at  the 
ordinary  temperature.  It  was,  however,  much  nx)re  profuse  in 
the  corn-meal  mixture  than  in  any  of  the  others,  next  in  the 
middlings,  and  slowest  in  the  saturated  sawdust.  The  heads  of 
spores  began  to  appear  within  two  or  three  days,  and  the 
stage  of  ripening— indicated  by  the  ready  detachment  of  the 
si)ore8  on  jarring  or  shaking — was  reached  in  from  nine  to  twelve 
days  from  the  beginning  o?  the  experiment.  The  growth  was 
upon  the  surface  of  all  these  masses,  and  nowhere  penetrated 
the  interior  except  where  the'  medium  was  loosely  compacted  so 
that  air  spa^jes  occurred  within  it.  As  examples  of  the  process 
of  development  the  notes  of  the  two  following  cultures  may  be 
jriven: 

crreater  diameter  than  the  sterile  filaments.  Sometimes  the  heads  of  spores  appear  to 
adhere  directly  to  the  side  of  a  myeelium  thread,  but  this  is  evidently  on  account  of  the 
shortness  of  the  fertile  branches,  which  may  not  be  much  longer  than  wide  before  seg- 
mentation begins. 

I'hrough  the  processes  of  constriction  and  segmentation,  combined  with  repeated 
branching,  a  dense  cluster  of  basidial  cells  is  produced.  From  the  apex  of  each  of  these 
cells  there  arises  a  single  stylus  or  conidlophore  which  when  about  2  micros  long  produces 
one  terminal  spherical conldium  2>2.5  micros  In  diameter.  As  this  matures  the  conidlophore 
again  elon^tes  as  much  as  before  and  again  produces  a  terminal  conldium,— and  this  may 
be  repeated  five  or  more  times,  ultimately  forming  a  minutely  zigzag  rachis  bearimr  what 
now  appear  to  be  alternate,  lateral,  sessile  sifnres.  As  arranged  for  examination  in  ilauids 
these  conidla.  except  perhaps  the  terminal  one.  usually  separate  from  their  attachment, 
leaving  only  the  radiating  basal  cells  and  their  conspicuous  zigzag  conldlophores.  How- 
ever, in  young  specimens  it  is  very  common  to  find  basidia  with  an  apical,  slender  projec- 
tion terminated  by  a  partially  developed  conldium. 

The  globular  or  somewhat  depressed  heads  measure  25-40  micros  in  diameter. 

The  conidia  are  spheroidal,  colorless,  smooth,  without  septa. 

—6 
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''June  9,  prepared  beef  broth  by  the  usual  method  for  pure 
bacterial  culture,  sterilized  it,  and  heated  com  meal  almost  to 
scorching.  Mixed  the  two  to  a  thick  batter,  and  put  into  a  test 
tube,  inclined  to  give  a  sloping  surface.  Pluggced  with  cotton 
and  sterilized  at  temperature  of  100°  Cent,  for  half  an  hour. 
Sporotrichum  spores  from  an  agar  culture  sown  on  thin  mixtuiv 
June  11,  8  o'clock  a.  m.  June  13,  8  o'clock  a.  m.,  growth  of 
the  fungus  has  begun.  June  14,  growing  freely.  June  IB,  spreaii- 
ing  very  rapidly.  June  16,  erowth  spreading  freely  and  enteriD^ 
little  crevices  at  the  margins  of  the  mass.  Heads  of  spores  be- 
ginning to  form.  June  17,  fungus  covering  all  the  exposed  sur- 
face. June  19,  surface  slightly  tinged  with  yellowy  indicatiD? 
ripening  of  spores.  June  22,  masses  of  spores  may  be  detacher! 
by  vigorous  shaking.  June  24,  spores  readily  detached ;  surface 
decidedly  brownish. 

**  June  12,  materials  prepared  as  above.  From  a  lot  of  chinch 
bugs  obtained  in  the  field  June  2,  in  which  the  Sporotrichum 
had  appeared  spontaneously,  a  dead  specimen  was  taken  June 
12,  3  p.  m.,  and  dropped  into  the  tube  on  the  surfaice  of  the 
meal.  June  14,  growth  beginning.  June  15,  fungus  growing 
freely  all  along  the  track  touched  by  the  chinch  bug.  efune  17. 
surface  of  the  meal  well  covered  with  growth;  blue  mould  a|v 
pearing  at  the  bottom  of  the  tube.  June  18,  Sporotrichum 
as  before;  blue  mould  spreading.  June  20,  spore  clusters  of 
Sporotrichum  showing  quite  distinctly.  June  22,  spores  quit** 
yellowish  and  loosened  by  jarring.  June  27,  a  peculiar  pink 
color  apparent  along  the  margins  of  the  mould,  penetrating: 
deeply  into  the  meal."  On  examination  this  color  proved  to  be 
due  to  a  bacterial  species  which  was  transferred  to  an  agar  tulie 
for  separate  cultivation.'' 

Numerous  attempts  were  made,  beginning  June  15,  for  the 
artifl(!ial  culture  of  the  Sporotrichum  in  the  open  air,  without 
resort  to  the  sterilization  methods  of  the  experiments  given 
above,  but  all  were  unsuccessful.  The  materials  used  were  corn 
meal  saturated  with  beef  broth ;  the  same  acidulated  with  acetic 
or  tartaric  acid  for  the  purpose  of  retarding  the  development 
of  bacteria;  corn  meal  soaked  with  a  modified  form  of  Cohn's 
solution,  acidulated  as  before;  com  meal  mixed  with  water: 
corn  meal  soaked  with  an  extract  of  the  excrement  of  horses, 
variously  acidulated  with  tartaric  acid;  the  solid  excrement 
itself;  the  thick  scum  from  beef  broth;  and  raw  beef  alone. 

Infection  experiments  were  made  with  chinch  bugs,  Cecropia 
moths,  the  grain  aphis  and  other  plant  lice  and  with  saw-fly 
larvae  (from  grass). 

The  first  chinch  bug  experiment  was  begun  May  11,  1891, 
with  about  fifty  specimens  placed  under  a  bell  glass  with  fresh 
wheat,  and  exposed  to  infection  from  several  dead  beetles  (Dis- 
onycha  pennsylvanica)  covered  with  fungus  spores  from  a  lot  of 
that  species  whicli  had  largely  perished  with  this  fungus  attack. 
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Three  days  later  one  chinch  bug  was  dead,  and  in  five  days  an- 
other afeo.  May  19  two  more,  covered  with  Sporotrichum, 
wei-e  taken  from  the  cage.  May  20,  at  8  a.  m.,  another, 
which  had  certainly  been  alive  at  2  p.  m.  of  the  preceding  day, 
was  removed,  whitened  with  the  mycelium  of  the  fungus.  On 
the  22d  of  May  two  more  had  died  from  the  fungus  attack, 
and  on  the  23d  another.  By  the  29th  of  the  month,  eighteen 
days  after  the  experiment  began,  all  but  one  of  the  chinch  bugs 
were  dead  and  covered  with  the  Sporotrichum,  and  this  one  died 
shortly  after.  Other  specimens  oi  the  same  lot,  kept  in  similar 
<»onditions  as  a  check,  had  in  the  meantime  continued  without 
loss. 

Next,  May  29,  thirty  insects  were  placed,  with  a  wheat  plant 
for  food,  in  a  breeding  cage,  and  two  dead  specimens  whitened 
with  the  fungus  growth  were  placed  among  them.  Twenty- 
four  hours  later  these  dead  insects  were  removed.  On  the  3d  of 
June,  five  days  from  the  beginning  of  the  experiment,  one  in- 
sect was  dead  with  the  fungus  affection,  and  on  the  7th  two 
more.  Three  days  later  two  additional  specimens  were  removed 
from  the  cage,  whitened  with  an  abundant  growth  of  Sporotri- 
chum, and  the  remainder  of  the  chinch  bu^  in  this  lot  were 
then  converted  to  another  use.  None  had  died  in  the  meantime 
in  the  check  lot. 

June  1st  a  similar  experiment  was  begun  with  thirty  chinch 
bugs,  among  which  four  infested  ones  were  introduced  and  left 
two  days.  By  June  10  thrcte  had  died  with  the  fungus  attack, 
and  the  remainder  were  then  otherwise  used,  the  check  lot  hav- 
ing in  the  meantime  remained  without  loss. 

June  5  thirty  chinch  bugs  were  dusted  with  spores  from  an 
agar  culture  of  Sporotrichum,  and  two  days  later  two  of  these 
were  dead.  June  9,  two  others  had  died,  and  by  the  11th  nine 
of  the  thirty  had  perished,  with  a  rapid  subsequent  develop- 
ment of  Sporotrichum  from  their  bodies.  Unfortunately,  how- 
♦»ver,  for  the  significance  of  these  results,  six  specimens  from  the 
<heck  of  thirty  originally  separated  had  perished  in  the  same 
manner,  thus  giving  evidence  either  that  tne  original  lot  (ob- 
tained from  Litchfield,  Montgomery  county)  had  been  diseased 
when  taken,  or  else  that  the  check  had  become  infected  from  the 
neighboring  experimental  lots. 

Similar  experiments  on  other  insects  were  tried  with  similar 
JV8ult«.  Saw-fiy  larv8B  (Tenthredinidje),  obtained  by  sweeping 
from  grass  May  22,  were  dusted  with  spores  from  the  Thaxter 
culture  and  placed  under  a  bell  glass  on  growing  blue  grass  and 
clover.  On  the  26th  two  larvie  were  dead  and  covered  with  the 
fungus,  together  with  a  small  fly  (Dolichopodidje)  accidentally 
♦^nrlosed  with  them.  May  28  more  larvte  were  affected,  and  by 
the  30th  all  were  dead.  In  the  same  lot  were  larvte  of  Apatura 
and  several  plant  lice,  all  of  which  died  in  the  same  manner. 
*Saw-fly  larvoB  enclosed  without  treatment  had  all  survived. 
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Plant  lice  obtaiued  by  sweeping  fields  of  clover  were  similarly 
treated  May  25  and  enclosed  on  clover  plants  within  a  gla>- 
cylinder,  open  at  the  top.  June  1  some  of  the  plant  lice  seemnj 
weak  and  wandered  from  their  food,  and  two  daj^s  later  all  >Yer. 
dead  and  covered  with  the  fungus.  In  the  check  lot,  meantime', 
a  few  had  died,  but  none  developed  the  fungus  either  then  o! 
thereafter.    Most,  however,  were  alive. 

Ten  larvoF?  of  saw  flies  and  of  Ivepidoptera,  taken  in  sweopiijir. 
were  placed  May  22  under  a  bell  glass  with  grass  and  clov»'i 
and  well  dusted  with  spores  from  the  Thaxter  culture  tulje.  Ou 
the  25th  of  May  the  Sporotrichum  had  begun  to  show  on  tw.^ 
of  the  larvae.  May  27  several  more  were  dead  with  the  develop- 
ment of  spores,  and  by  June  4  all  had  similarly  perished. 

June  1,  eight  Cecropia  moths  were  dusted  with  Sporotrichuin 
spores  and  placed  in  a  breeding  cage  over  damp  earth.  Twn 
days  later  two  of  the  moths  were  dead,  and  June  8  all  had 
died;  but  it  was  not  until  the  12th  that  the  spores  appeanU 
externally. 

It  seems  clear  from  the  foregoing  that  Sporotrichum  glohn- 
liferum  is  an  entomogenous  fungus  capable  of  attackiiii: 
healthy  insects  in  great  variety,  young  and  old,  that  it  may 
take  first  effect  in  about  two  days,  but  that  mature  spores  will 
be  nine  or  ten  days  in  forming.  Experiments  not  here  report^'i 
have  satisfied  me  that  although  the  fungus  may  be  successfully 
transferred  to  culture  media  in  any  stag-e,  the  complete  matu- 
rity of  the  spores  is  probably  necesfearj^  to  the  infection  of  Uvias! 
insects.  It  may  be  readily  grown  by  the  methods  of  sterile  cul- 
ture on  agar  or  on  almost  any  substance  soaked  with  sterilize'! 
beef  broth,  and  cultures  so  produced  may  be  used  to  infect  in- 
sects. On  the  other  hand,  this  seems  not  to  be  a  very  virulent 
insect  parasite,  and  I  am  not  as  yet  at  all  certain  that  it  will 
be  found  especially  useful  to  the  economic  entomologist  except 
where  both  meteorological  and  entomological  conditions  unit*' 
to  favor  its  growth  and  rapid  spread. 

RECENT  LITERATURE. 

18H8. 

FoRHKS,   S.    A.— Note  on   Chinch-Bug  Diseases   (Psvche,  v.  5.  Sept.-Ot.. 
1888,  p.  110.) 

Announces  discovery  of  new  disease  of  chinch  bug  in  addition  to  tw«» 
already  known,  the  first  due  to  a  Botrytis,  the  two  others  to  an  Ent« - 
mophthora  and  a  Micrococcus  respectively.  The  latter  develops  in  aHiuon- 
tary  canal,  and  especially  in  its  ccpcal  appendages,  which  are  often  liter- 
ally crammed  with  it  from  end  to  end.  Disease  comparable  with  itchh^V' 
sucfU  or  flacherie  of  the  silkworm.  Its  microbe  freely  cultivable  in  Ix'Ui 
liquid  and  solid  media.  The  Botrytis  [Sporotrichum]  much  more  destriK- 
tive  in  Illinois  than  the  Entomophthora,  but  seemingly  less  so  than  th'- 
bacterial  disease.  All  these  diseases  occur  spontaneously  over  a  large  ana, 
and  the  author  believes  it  likely  that  they  will  soon  suppress  '*the  lonpe-l- 


continued  destructive  outbreak  of  the  chinch  bug  known  in  the  history 
<if  that  insect.  Their  present  activity  is  illustrated  by  the  fact  that  in  a 
single  field  in  Southern  Illinois  dead  chinch  bugs  imbedded  in  this  mold 
were  found  by  an  assistant  so  numerous  as  to  suggest  a  recent  flurry  of 

MIOW." 

Lu(j(sER,  Otto.— Fungi  which  Kill  Insects.  {Bull.  4  Agric.  Exper.  Sta- 
tion Univ.  Minn.,  pp.  37-41.) 

In  Minnesota  in  1888,  after  a  wet,  cold,  and  very  backward  spring, 
<hinch  bugs  were  found  in  large  numl)ers  dead  in  their  winter  quarters, 
<xcept  in  the  more  favorable  situations.  Later,  better  weather  brought 
them  out  in  great  numbers,  but  during  the  course  of  an  experiment  made 
to  prevent  their  escaping  from  Infested  fields,  a  fungus  disease  appeared 
among  those  shut  in  and  spread  very  rapidly  to  adjoining  flelds  of  timothy 
and  other  grasses,  destroying  immense  numbers  of  them,  the  fungous 
growth  usually  fastening  them  to  blades  and  stems  of  grass  and  leaves  of 
<*lover.  Warm  and  very  dry  weather  stopped  the  increase  and  spread  of 
the  disease. 

Eighteen  lots  of  chinch  bugs  were  sent  to  diflPerent  places  in  Southern 
Minnesota,  where  the  chinch  bug  was  injurious,  with  instructions  to  throw 
the  diseased  insects  out  in  infested  flelds,  *'and,  as  it  seems,  with  remark- 
ably good  results,  as  the  disease  has  killed  off  the  bugs  to  such  an  extent 
that  careful  search  in  a  majority  of  places  failed  to  produce  a  single  liv- 
ing si)ecimen,  whilst  traces  of  the  disease  were  found  everywhere.  The 
disease  spread  so  rapidly  that  even  corn  flelds  growing  near  wheat  crowded 
with  chinch  bugs  were  entirely  protected,  and  no  bugs  had  entered  them 
in  all  the  places  visited  by  myself.  But  I  am  by  no  means  satisfied  that 
the  disease  was  really  introduced  in  this  manner.  Is  it  not  possible  that 
the  disease  was  there  already,  unknown  to  any  one,  and  that  I  simply  re- 
introduced its  germs?  The  reason  for  this  belief  is  based  upon  the  fact 
that  too  large  an  area  was  infested  by  the  disease,— too  lar^e  to  be  account- 
e<l  for  by  the  short  time  in  which  the  atmospheric  conditions  were— ap- 
jKirently — in  its  favor." 

1889. 

.^N'ow,  F.  II.— The  Chinch  Bug.  Blissius  kucoptenL%  Say.  (6th  Biennial 
Rep.  Kan.  State  Board  Agric,  1887-88,  pp.  205-208;  Proc.  18th  Annual 
Meeting  Kan.  Stat€  Board  Agric,  pp.  78-81.) 

Describes  sudden  and  almost  complete  disappearance  of  hordes  of  chinch 
IniKs  during  dry  weather  of  April  and  May,  1888.  Wheat  and  oats  so 
badly  damaged  that  owners  were  beginning  to  plow  them  under,  but  grain 
revive<l  and  bountiful  crops  were  reaped  where  almost  total  loss  had  been 
threatened.  This  destruction  undoubtedly  caused  by  epidemic  contagious 
♦lisease.  Refers  to  Dr.  Shimer's  account  of  epidemic  among  chinch  bugs  In 
Illinois  in  1886,  quoting  from  Shimer's  article  published  in  the  Proceedings 
^»f  the  Philadelphia  Academy  of  Natural  Selena'  (1867,  v.  19,  pp.  75-80). 
Author  says,  "In  America  the  most  imporUint  additions  to  our  knowledge 
<'f  bacterial  insect  diseases  have  been  made  at  the  Illinois  State  Labora- 
i'»ry  of  Natural  History.  Here  Prof.  Forbes  and  his  assistants  have  given 
eNiK-cial  attention  to  the  maladies  of  the  chinch  bug.  Three  of  these 
maladies  have  been  sjitlsfactorily  distinguished,  two  of  which  are  strictly 
fungoid  in  their  nature,  while  the  third  is  of  bacterial  origin  and  similar  In 
<hardcter  to  the  flacheiie  of  the  silkworm.-'  Thinks  it  undoubtedly  one  of 
these  fungoid  diseases  which  attracted  Dr.  Shimer's  attention  In  1886. 
^'ompares  entomophthorous  affection  of  chinch  bug  with  that  of  house  fly. 
<^u(>tes  from  Lugger's  account  of  chinch-bug  disease  In  Minnesota  (see 
al)ove),  and  describes  Lugger's  experiments  for  Its  spread.  Epidemic  may 
have  reached  Southern  Minnesota  In  natural  way,  and  repetition  of 
<'xi)eriments  is  consequently  desirable.  Concludes  by  expressing  opinion 
that  'in  the  warfare  of  man  against  his  Insect  foes  a  most  valuable  ally 
will  be  found  In  the  bacterial  and  fungoid  diseases  which  may  be  artl- 
Hcially  Introduced  when  nature  fails  to  come  to  our  aid." 
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In  discussion  following,  states  that  he  personally  witnessed  disapiK-a:- 
ance  of  chinch  bugs  in  Franklin  and  Douglas  counties,  Kansas. 

1890. 

Forbes,  S.  A.— Studies  on  the  Chinch  Bug,  II.  (16th  Rep.  State  Ent.  111. 
1887-88,  pp.  45-49,56.) 

Snow,  F.  H.— Experiments  for  the  Artificial  Dissemination  of  a  Ccmia- 
gious  Disease  among  Chinch  Bugs.  (Proc.  19th  Annual  Meeting  Kan. 
State  Board  Agric,  pp.  142-144:  Trans.  Kan.  Acad.  Sci.,  v.  12,  pp.  34 

37.) 

Learned  from  correspondent  in  June,  1889,  of  outbreak  of  disease  [En- 
tomophthora)  among  cliinch  bugs  in  Morris  county,  Kansas,  gnmnd  \i 
many  places  among  oats  and  wheat  being  white  with  the  dead  bugs.  AI. 
had  died  where  grain  was  heavy,  but  many  escaped  where  crops  wen 
thin.  Keports  successful  experiment  for  conveyance  of  disease  to  health? 
chinch  bugs  by  enclosing  latter  in  jar  with  affected  specimens.  Conside^ 
disease  more  easily  communicated  by  still  living  sick  bugs  than  by  dead 
ones. 

As  consequence  of  inaccurate  report  of  results  by  daily  paper,  numer- 
ous letters  were  received  from  farmers  and  others  in  nine  dififerenf 
States,  requesting  diseased  insects  for  artificial  infection  of  chinch  buj:- 
in  the  field.  Publishes  extracts  from  reports  of  results  by  various  corn- 
spondents. 

Proposes  experiment  to  test  possibyity  of  keeping  disease-produciu:: 
fungi  alive  over  winter. 

Webster,  F.  M.— The  Chinch  Bug.  (Bull.  22,  Div.  Ent.,  U.  S.  Dept. 
Agric,  pp.  60-63.) 

Reports  precise  field  experiment  begun  July  20,  with  Entomophthor.i 
received  from  Snow  of  Kansas.  Five  djiys  after  introduction  in  the  field 
chinch  bugs  began  to  die  of  entomophthorous  attack;  in  twelve  days  di-- 
ease  had  spread  over  fifty  feet  beyond  the  infected  area;  in  twenty-fl\«f 
days  one  hundred  and  seventy  feet  farther;  and  in  thirty-two  days  a 
quarter  of  a  mile  from  the  starting  point.  Chinch  bugs  not  excessively 
abundant  in  region  of  experiment.    Amount  of  rainfall  given. 

Laboratory  experiment  reported  in  which  infected  specimens  of  variou? 
ages,  sixteen  lots,  all  died  within  eleven  days.  At  the  same  time  othe^ 
were  exposed  to  infection  for  five  hours,  which  thirteen  days  later  wen^ 
all  alive,— the  second  experiment  being  practically  a  check  upon  iht 
first.  By  another  conclusive  experiment  Webster  shows  that  if  the  airk 
kept  dry  the  Entomophthora  will  not  take  effect;  and  by  still  another, 
that  the  progress  of  the  disease,  after  thorough  Infection,  may  be  arrested 
by  completely  drying  the  air.  Concludes  that  an  abundance  of  the  in- 
sects and  a  moist  atmosphere  are  essential  to  economic  use  of  the  Ente- 
mophthora.  "The  only  way  that  this  fungoid  disease  seems  capable  of 
being  employed  in  agriculture  is  by  the  establishment  of  some  central 
propagating  station  to  which  farmers  can  apply  and  receive  an  abundant 
supply  of  infested  bugs  on  short  notice.  By  this  means  they  could  take 
advantage  of  a  rainy  period  of  a  week  or  ten  days,  and  if  they  can  contrive 
by  sowing  plats  of  millet  and  Hungarian  to  mass  the  bugs  in  certain 
localities  about  their  fields,  they  might  accomplish  something  toward^ 
warding  off  an  invasion.  But  the  possibility  of  overcoming  an  invasion 
after  it  is  fully  under  way,  as  is  almost  sure  to  be  the  case  during  a  dry 
season,  it  must  be  confessed  is  not  very  encouraging." 
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1891. 

Skow,  F.  H.— Chinch  Bugs.  Experiments  in  1890  for  their  Destruction 
in  the  Field  by  the  Artificial  Introduction  of  Contagious  Diseases. 
(Seventh  Biennial  Report  Kansas  State  Board  Agric,  1889-90,  pp. 
184-188.) 

This  article,  apparently  read  originally  as  an  evening  lecture,  opens 
with  a  brief  account  of  the  writer's  experimental  work  of  1889,  described 
more  fully  above.  (See  under  1889.)  Author  believes  that  he  successfully 
introduced  a  chinch-bug  disease  into  states  of  Missouri,  Nebraslca,  Indiana, 
Ohio,  and  Minnesota,  and  into  various  counties  of  the  State  of  Kansas. 
Laboratory  experiments  made  the  following  winter  showed  that  fungi  of 
the  disease  could  be  kept  alive  from  season  to  season,  but  Snow  believes 
that  these  fungi  are  destroyed  by  the  winter  in  the  open  field.  Field  ex- 
periments of  1890  distributed  over  eighteen  counties  of  Kansas.  Thirty- 
eight  packages  of  infected  chinch  bugs  were  sent  out  in  1890  to  farmers 
of  eignteen  counties  in  Kansas.  Twenty-six  reports  were  received,— a 
large  majority  entirely  favorable,  including  all  made  during  June,  July, 
and  August.  Among  others,  *'Mr.  Mattox  of  Chautauqua  county  received 
a  package  containing  only  six  bugs,  yet  followed  my  directions,  and  within 
twelve  days  the  bugs  on  his  entire  farm  were  practically  annihilated.  I 
visited  the  farm  myself  in  order  to  verify  the  statement."  Correspond- 
ence from  farmers  published,  and  the  general  statement  made-  that 
^venty-three  per  cent,  of  all  the  field  experiments  of  the  season  were 
successful. 

A  second  disease,  not  entomophthorous,  somewhat  indefinitely  charac- 
terized. The  bacterial  affection  reported  to  have  been  most  destructive  in 
1*^90,  and  fne  entomophthorous  in  1889,— the  latter  season  having  been  wet 
and  the  former  dry.  "There  are  thus  two  different  classes  of  diseases,  one 
of  which  is  adapted  to  a  moist  season,  while  the  other  appears  to  be 
adapted  to  a  dry  season;  so,  whatever  the  climatic  con'tiitions  maybe,  we 
may  hope  to  be  able  to  cope  \4th  these  insect  pests  by  means  of  these 
diseases."  t 
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EXPLANATION  OF  PLATES.* 


PLATE  A. 


The  Corn  Leaf  Louse,  Aphis  maidls,  Fircu. 

Fig.  I.    Winged  viviparous  female. 
Fig.  2.    Wingless  viviimroiis  female. 
Fig.  3.     Pupa. 

PLATE  H. 

The  Corn  Koot  Louse,  Apfm  mmdi-radieiti,  Forbes. 

Fig.  L  Winged  viviparous  female. 

Fig.  2.  Wingless  viviparous  female. 

Fig.  3.  Wingless  oviparous  female. 

Fig.  4.  Pupa. 


PLATE  C. 

The  (fRAiN  LorsE,  Sipho)}ophora  avencp,.  Fabu. 

Fig.  1.    Wingless  viviparous  female. 
FMg.  2.    Winged  viviparous  female. 
Fig.  3.     I*upa. 


PLATE  I. 


Fig.  1.  Larva  of  Scolytwt  ritgulosus;  enlarged  twenty-two  diameters. 

F'ig.  2.  Pupa,  side  view;  enlarged  twenty  diameters. 

F'ig.  3.  Beetle:  enlarged  twenty  diameters. 

Fig.  4.  Pupa,  doi^sal  view;  enlai*god  twenty  diameters. 

Fig.  5.    ChiropnchffH   roto/j,   Linn.,   parasite  of  larva;  enlarged    eight  di- 
ameters. 

*The  drawliucs  for  these  plates  were  made  at  the  office  by  Mr.  A.  M.  Westereren.  with 
the  foHovrluff  exoeptlom: 

^  FiK.  o,  PIm  I.  iH  from  aa  unpublished  out  loaned  by  Dr.  C.  V.  Biley ;  Fiff.  9.  PI.  L.  In  tram 
Rataeburv;  Fig.  4  and  6,  PI.  111.,  are  taken  from  previous  reports  of  the  offlce;  and  Fig.  3. 
PtlY..  {h  trem  Dr.  Riley's  MTsseurt  Reportn. 
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fc^ijf.  H.    Small   oranch  of   peach,  showinjf  perforations  of    hark;  natural 
size. 

Fig.  7.    Small  branch  of  plum,  with  bark  removed,  showing  breeding 
chamber  and  tunnels  in  sap  wood  made  by  larva;  natural  size. 

Fig.  8.    Perforations  of  bark  of  large  branch  of  plum  tree;  natural  size. 

Fig.  9.    Denuded  branch,  showing  breeding  chambers,  larval  channels, 
and  pupalTchambers;  natural  size. 


PLATE  II. 

Fig.  1    The  American  Plum  Borer,  Euzophera  aemifunei-alut,  larva,  ventral 
view;  enlarged  six  diameters. 

Fig.  2.    The  Grain  Plant  Louse,  Siphonophora  arcn^,  on  wheat  head:  nat- 
ural size. 

Fig.  3.    The  American  Plum  Borer,  larva,  dorsal  view;  enlarged  six  di- 
ameters. 

Fig.  4.    The  Grain  Plant  Louse,  on  wheat  head;  enlarged  three  and  one 
half  diameters. 

Fig.  5.    The  American  Plum  Borer,  imago:  enlarged  two  and  one  fourth 
diameters.     Fnder  surface  of  wings  shown  on  right  side. 


PLATE  III. 

Fig.  1.    The  Grape  Scale,  Aspidiotus  mwc,  on  grape  stem:  natural  size. 

Fig.  2.    Individual  sc^le:  enlarged  ten  diameters. 

Fig.  3.  The  Larger  Corn-Root  Worm,  Diabrotica  13'punct4Ua:  enlanjed 
five  diameters. 

Fig.  4-  The  Woolly  Bark  Louse  of  the  Maple,  Pulvinaria  innumerabQis,  iu 
autumnal  condition:  a,  twig  with  half-grown  female  scales:  b,  autumna! 
female  scales  seen  from  above:  c,  the  same  seen  from  beneath. 

Fig.  5.  The  same:  a,  twig  with  adult  fly  and  egg  masses:  b,  mature  fe- 
male scale  seen  from  alwve:  c,  mature  female  scale  seen  from  beneath:  d, 
mouth  parts. 


PLATE  IV. 

WHITE  GRUBS. 

Fig.  1.    Lacfinostema  gibbosa,  last  aMominal  segment  of  larva,  seen  from 
beneath:  enlarged  five  and  one  half  diameters. 

Fig.  2.    Lachnostema  inversa  or  fusca,  last  abdominal  segment  of  larva. 
seen  from  beneath;  enlarged  four  diameters. 

Fig.  3.    Lachnostema  sp,  larva  and  pupa  in  earthen  cells,  and  dorsal  and 
side  views  of  imago;  natural  size. 

Fig.  4.    Lachywstema  rugosa  or  hirticida,  last  abdominal  segment  of  larva, 
seen  from  beneath;  enlarged  four  diameters. 

Fig.  5.    Cydocephala  immaculata,  last  abdominal  segment  of  larva,  seen 
from  beneath;  enlarged  six  diameters. 

Fig.  6.    Lachnostema  rugosa^  larva,  side  "view:  enlarged  two  and  one  half 
diameters. 

Fig.  7.    Cyclocephala  immacuUUa,  larva,  side  view;  enlarged  three  and  one 
third  diameters. 
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Plate  II. 


Fiff.  1. 


Pitf.  3. 


Fis.5. 


Fiff.  4. 


Plate  III. 


FiK.  1. 


FIjf.  2. 


Fiff.  4. 
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Fig.  5. 
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Fig\. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


Fig.  5. 


Fig.  6. 


Fig.  .7. 


WILLIAM  LeBARON,  M.  D., 

Second  Stat«  Entomologist  of  Illinois. 


APPENDIX 

TO  THE 

SEVENTEENTH  REPORT  OF  THE  STATE  ENTOMOLOGIST 

OF  ILLINOIS. 


AN  ANALYTICAL  LIST 


Entomological  Writings 


WM.  LeBARON,  M.  D. 


Second  State  Entomologist  of  Illinois. 


1850-1874. 


u 


WILLIAM  LeBARON,  M.  D., 
Second  Stat€  Entomologist  of  Illinois. 


APPENDIX 

TO  THE 

SEmTEENTH  REPORT  OF  THE  STATE  ENTOMOLO&IST 

OF  ILLINOIS. 


AN  ANALYTICAL  LIST 


TO  ZOOLOGICAL  WRITINGS 


~^VM.  LeBARON,  M.  D. 


Second  State  Entomologist  of  Illinois. 


\     18  50-18  7  4. 

\ 
\ 


INTRODUCTORY  NOTE. 


The  writings  of  the  pioneers  in  the  economic  entomology  of 
this  region  have  a  various  interest,  both  to  entomologists  and 
to  farmers,  at  the  present  time.  Familiarity  with  their  published 
work  is  important  to  the  young  entomologist  especially,  both 
for  what  it  contains  and  for  what  it  does  not  contain.  A  knowl- 
edge of  the  former  will  often  prevent  a  waste  of  time  on  prob- 
lems  already  correctly  solved;  and  an  acquaintance  with  the 
deficiencies  of  this  earlier  work  will  show  the  beginner  where 
further  investigation  may  be  made  most  immediately  productive 
and  profitable.  The  circumstances  of  the  time  made  it  inevitable 
that  much  interesting  and  even  permanently  important  matter 
should  be  published  (not  to  say  buried)  in  the  columns  of  ephem- 
eral and  now  inaccessible  journals,  agricultural  and  other,  often 
the  only  means  of  publication  then  open  to  the  economic  ento- 
mologist. Even  the  earlier  oflBcial  reports  have  been  long  out 
of  print,  and  are  not  now  to  be  had  by  all  who  need  them. 

To  recover  this  scattered  literature,  even  for  a  single  state, 
and  to  make  it  generally  available  at  the  present  time,  involves 
a  great  amount  of  tedious  and  largely  mechanical  labor,  which 
the  investigating  entomologist  cannot  profitably  undertake  him- 
self, but  which,  in  Illinois,  I  have  been  able  to  provide  for  as  a 
part  of  the  clerical  work  of  the  Illinois  State  Laboratory  of 
Natural  History;  and  it  is  to  the  assistants  in  this  Laboratory, 
especially  to  Prof.  C.  M.  Weed,  now  of  Dartmouth  College,  to 
Mr.  John  Marten,  to  Miss  Mary  J.  Snyder,  and  to  Mr.  C.  A. 
Hart,  that  the  synopsis  of  the  writings  of  Dr.  LeBaron  here  pre- 
sented is  due. 

I  have  to  beg  the  indulgence  of  the  entomological  reader  for 
including  in  this  analysis  much  general  and  popular,  and  some 
seemingly  trivial  matter.  A  State  Entomologist  serves  a  very 
heterogeneous  public,  and  must  bear  in  mind  a  wide  variety  of 


interests.  Under  the  circumstances,  I  have  thought  it  better  to 
exclude  nothing  which  could  be  supposed  to  have  any  value  for 
any  reader,  present  or  prospective,  than  to  run  the  risk,  by 
drawing  the  lines  more  closel3%  of  limiting  the  usefulness  of 
any  part  of  the  work  of  so  able  and  conscientious  an  ento- 
mologist as  Dr.  LeBaron. 

S.  A.  Forbes. 
Champaign,  III.,  September  15,  1891. 


AX  ANALYTICAL  LIST  OF  THE  ENTOMOLOGICAL  WRIT- 
INGS  OF  WILLIAM  LbBARON,  M.  D. 

SECOND  STATE  ENTOMOLOGIST  OF  ILLINOIS.       * 

1850. 

Thf  Chbich  Bug.  (Prairie  Farmer,  Sept.,  1850,  v.  10,  pp.  280,  281;  reprinted 
by  Fitch  in  2d  Rep.  Ins.  N.  Y.)- 

[See  16th  Rep.  State  Ent.  111.,  Appendix,  p.  9.] 

18;')3. 

Observations  upon  Uco  Speciea  of  Insects  Injurious  to  Fruit-trees.  (Prairie  Farmer, 
Sept.,  1853,  V.  13,  p.  .*J30:  last  part  reprinted  in  2d  Ann.  Rep.  State  Ent. 
111.  [third  of  the  series],  p.  118.) 

Describes  as  Iktliyonia  mali*  a  smjill  j^reen  leaf-hopper  which  punctures 
the  veins  of  the  under  side  of  the  leaf  and  causes  it  to  curl  down.  It  feeds 
little  after  reaching  maturity,  which  w^curs  before  the  autumnal  growth  of 
the  trees.  Not  hitherto  known  to  multiply  sufficiently  to  do  very  serious 
injury.  Suggests  as  a  remedy  the  immersion  of  the  affected  twigs  in 
some  insecticide  solution,  such  as  quassia  or  whale-oil  soap.  Descriptive 
part  as  follows:  "'This  little  insect  is  about  one  eighth  of  an  inch  long, 
yellowish  green,  forehead  and  crown  freckled  with  white;  a  series  of  white 
spots  along  the  anterior  margin  of  the  prothorcix:  two  white  stripes  on 
the  mesothorax  united  in  the  middle  by  a  transverse  stripe,  like  the  let- 
ter H,  a  triangular  white  six)t  on  the  scutellum,  with  a  smaller  sjwt  on 
each  side  of  it:  sexual  appendages,  in  both  sexes,  ciliated  or  bordered  with 
a  fine  fringe.  The  eyes  are  pearl-white  in  the  living  insect  but  become 
brownish  after  death.  This  species  might  be  appropriately  called  the 
Tettigonia  mcUi,  or  apple-tree  leaf-hopper.'' 

The  second  insect  referred  to  is  a  leaf-rolling  caterpillar  [Acrobasis  in- 
(liginella,  Zell.],  which  passes  the  winter  as  a  half-grown  larva  in  an  elon- 
jrate,  conical,  twisted  case,  covered  with  dead  leaves.  It  feeds  on  the 
earliest  spring  foliage,  maturing  about  the  end  of  June,  pupating  within 
its  case,  and  emerging  before  the  middle  of  July.  Description  of  larva 
and  moth  are  given  (without  name).  Capable  of  doing  serious  damage. 
Plum-trees  almost  entirely  covered  by  them  were  cleared  by  assiduously 
picking  off  and  burning.  Le  J^aron  had  seen  the  tree  sparrow  [Spizelln 
motiticola]  "busily  tearing  open  the  clusters  of  matted  leaves,  in  search, 
no  doubt,  for  the  larva»  concealed  within  them.'*  ^Neither  this  insect  nor 
the  leaf-hopper  alK)ve  mentioned  were  known  to  Dr.  Harris. 

1.S54. 

The  Bark  Lice   of  the   Apple-tree.    (Prairie    Farmer,    June,    1S54,  v.  14,  pp. 
203-205.) 
Discriminates  and  describes  two  common  species  of  bark  lice  [Aspidioius 
ronchiformis  and  Chionaspisfurfureus],  the  first,  with  pale  eggs,  the  more  com- 

^Afterwards  desorlbed  by  B.  A.  Forbes  as  Empoa  aWopicta.  aSth  Rep.  Htate  Ent.  111., 
PP.  181.182.) 


mon,  the  egjjs  of  the  other  blood-red.  Notes  on  the  life  histories.  Mfn- 
tions  coccid  on  native  aspen.  Neither  of  the  above  species  is  confined  to 
the  apple.  The  common  kind  infests  the  Persian  lilac,  and  i)ossibly  the 
currant  and  mountain  ash:  the  white  scale  is  found  on  the  hazel.  Recom- 
mends applications  of  caustic  solutions  to  the  twigs  and  branches  the  la^^t 
week  in  May  and  the  first  in  June,  while  the  insects  are  young.  Descrn»e> 
experiments  with  sulphur  and  quassia  wat^r,  the  latter  of  admirable  effect 
on  plant  lice.  For  bark  lice,  scraping  with  dull  knife  before  hatching  is  the 
most  useful  remedy.  Species  of  insectivorous  birds  and  of  Coocinella*, 
Acari,  and  Ichneumonida?  probably  prey  upon  them  both. 

1855. 

Observations  upon  some  of  the  Birds  of  Illinois  most  Intei^esting  to  th€  Agricul- 
turist.   (Trans.  111.  Agric.  Soc,  1853-54,  v.  1,  pp.  559-565.) 

General  article.  Insectivorous  species  and  groups  distinguished.  Binl-; 
less  abundant  in  Illinois  than  in  the  East.  Amount  of  damage  done  by 
birds  is  trivial  as  compared  with  the  good  they  do.  Insectivorous  binl> 
of  Illinois  are  reviewed  as  to  food  and  habits,  and  mention  is  made  of 
the  decreasing  numbers  of  certain  species.  The  list  is  imperfect,  but  of 
some  interest  as  showing  what  birds  were  common  at  that  time  in  thi'> 
part  of  the  country. 

1870. 
The  Apple-tree  Tent  Caterpillur,    (Am.  Ent.,  Mar.,  1870,  v.  2,  pp.  143-146.) 

More  than  two  dozen  insects  attack  the  apple-tree,  among  which  the 
round-headed  borer,  oyster-shell  bark  louse,  cankerworm,  apple  worm,  aod 
tent  caterpillar  hold  a  bad  pret^minenc^,  the  latter  bein^  the  most  coa- 
spicuous  and  at  times  the  most  destructive.  Gives  life  history  and  habits 
of  the  tent  caterpillar.  Nests  are  also  frequently  found  on  peach,  plum, 
cheury,  and  wild  cherry.  There  is  but  one  brood  In  a  year.  They  may  bo 
destroyed  readily  when  collected  in  their  nests.  Parasitic  insects  attack 
them,  as  do  also  the  Baltimore  oriole  and  the  American  cuckoo. 

Bo  Birds  do  more  Good  than  Harm?  No,  L  (Prairie  Farmer,  Mar.  12,  l^^TO, 
V.  41,  p.  74);  No,  11.  (Ibid.,  Mar.  19,  1870,  p.  82);  No.  Ill  (Ibid.,  Apr. 
2,  1870,  p.  — .) 

No.  I.  Birds  are  injurious  in  two  ways:  first,  by  devouring  poultrr, 
fruit,  and  grain;  secondly,  by  destroying  parasitic  insects.  Injury  by  birds 
of  prey  hardly  deserves  consideration.  Fruit  and  grain  eating  birds  do 
more  damage,  but  it  is  mainly  limited  to  small  fruits  and  Indian  corn, 
and  the  proportion  of  amount  of  damage  to  amount  raised  is  small.  The 
principal  benefit  rendered  l)y  birds  is  in  devouring  noxious  insects.  The 
case  as  stated  for  the  birds  is  that  the  number  of  species  seriously  injurious 
is  small;  that  all  these  birds  destroy  insects,  feeding  upon  them  double 
tlie  time  that  they  do  on  fruits  and  grain;  and  that  many  whole  families  of 
birds  live  exclusively  on  insects.  The  toTce  of  these  propositions  is  abated 
by  other  considerations:  But  a  small  proportion  of  insects  devoured  arc 
noxious;  parasitic  insects  are  devoured  with  the  rest,  though  to  what  ex- 
tent is  not  known;  many  noxious  species  are  rarely  or  never  eaten  by 
birds.  Destruction  of  parasitic  insects  by  birds  discussed.  Birds  upon 
the  whole  are  useful,  but  a  number  of  species  apparently  do  more  harm 
than  good. 

No.  II.  Species  of  birds  considered  whose  habits  bring  them  into  more 
or  less  intimate  relationship  with  man.  The  crow  is  a  serious  pest  to 
corn,  digging  it  up  wlien  newly  planted,  and  devouring  it  when  ripening 
in  the  fall;  but  he  also  devours  great  numbers  of  grubs  and  beetles.  The 
blue  jay  devours  some  larger  fruits,  and  is  also  insectivorous.  The  cn>w 
blackbird  destroys  corn,  and  also  follows  the  plow  in  search  of  grul>s. 
The  red-winged  blackbird    injuras  corn  when  in  the  milk,  and  also  feeds 


on  wild  seeds  and  on  insects  in  the  spring  and  during  the  breeding  sea- 
son. The  robin  is  troublesome  to  horticulturists,  but  is  also  a  great  de- 
vourer  of  insects.  The  most  destructive  of  fruit  birds  is  the  cherry  or 
<e(lar  bird:  bvit  it  is  as  fond  of  insects  as  of  fruit,  particularly  of  the 
cankerworm.  The  king-bird  and  Phcpbe-bird  in  their  search  for  insects 
^rmietimes  take  a  few  honey-bees.  This  about  completes  the  list  of  in- 
jurious birds.  With  most'  of  them  it  is  an  open  question  whether  they  • 
do  not  do  more  good  than  harm.  When  compared  with  the  noxious  in- 
>ect<.  their  mischief  appears  insignificant. 

Xo.  III.  The  two  great  instrumentalities  in  nature  for  preserving  the  • 
V»alance  between  insects  and  plants  are  birds  and  parasitic  insects.  **Our 
object  now  is  to  show  how  extensively  and  efficiently  birds  perform  their 
part."  All  our  smaller  birds  subsist  more  or  less  on  insects,  whilst  many 
of  the  more  numerous  families  are  almost  exclusively  insectivorous.  Par- 
ticular species  of  birds  seem  to  be  assigned  to  particular  localities  and 
10  appropriate  particular  kinds  of  insects.  Flycatchers  and  swallows  cap- 
ture their  prey  on  the  wing,  the  swallows  also  on  the  surface  of  water. 
Ni^hthawks  fly  higher  and  are  nocturnal.  Warblers,  the  most  numerous 
lamily  of  insectivorous  birds,  forage  in  trees  and  in  a  diversity  of  situations, 
according  to  species.  The  family  of  creepers  destroys  many  insects.  Wood- 
Irf.'ckers  dig  them  from  under  the  bark  of  trees.  Cuckoos  prefer  the  hairy 
<aterpi liars.  The  shore  lark  burrows  in  soft  earth  for  cutworms.  Space 
forbids  further  enumeration,  but  no  part  of  nature's  domain  escapes  the 
search  of  one  or  another  of  the  tribes  of  insect-eating  birds.  "They 
♦'nacl  a  vast  and  essential  part  in  controlling  the  indefinite  multiplication 
of  Insects." 

Api^eal  of  ike  State  Entomologist,    (Prairie  Farmer,   April  2,  1870,  v.  41,  p. 
UH.) 

Calls  the  attention  of  farmers  and  horticulturists  to  the  importance  of 
<<>-operating  with  him  in  observing  and  noting  facts  regarding  noxious  in- 
-K'ts.    Notes  the  importance  of  keeping  records,  and  mentions  some  of  the 
uading  points  to  which  attention  should  be  directed. 
fht  Flies.    (Prairie  Farmer,  April  30,  1870,  v.  41,  p.  130.) 

These  pass  their  larval  state  in  the  bodies  of  herbivorous  quadrupeds. 
Mentions  animals  they  inhabit.  Three  kinds  infest  the  horse.  One  lays 
its  eggs  on  the  lips;  another  under  the  throat;  and  a  third  on  the  fore 
^  prs.  The  last  is  the  most  important.  The  female  deposits  her  eggs 
Mugly  on  the  hairs  of  the  fore  legs,  from  whence  they  are  licked  off  and 
jKiss  into  the  stomach,  where  they  hatch.  The  larva^  hang  by  hooks  to 
tlie  walls  of  the  stomach  until  full  grown,  then  pass  out  through  the 
^Miwels,  entering  the  earth  to  complete  their  transformations.  It  is  a  dis- 
I'Uted  question  whether  or  not  they  injure  the  horse.  The  nits  may  be 
x'raped  off  with  a  knife,  or  washed  off  with  hot  soap  and  water,  or  killed  by 
wetting  with  turpentine  or  kerosene. 

Insectivorous  Habits  of  the  Prairie  Lark  (Alauda  alpestris).    (Am.  Ent.,  April, 
1870,  v.  2,  p.  168.) 

It  is  a  matter  of  dispute  whether  birds  do  more  good  by  devouring  nox- 
ious insects  than  damage  by  destroying  fruits  and  seeds.  The  preponder- 
ance of  opinion  and  sentiment  is  In  favor  of  the  birds.  The  prairie  or 
^hore  lark  is  reported  to  have  been  seen  running  in  the  corn  fields,  fre- 
quently inserting  its  beak  into  the  earth  near  a  spear  of  corn  and  dragging 
out  a  grub  or  a  cutworm.  This  performance  was  repeated  until  several 
worms,  sometimes  four  or  five,  were  collected  and  carried  away,  probably 
10  nestlings.  These  birds  must  destroy  immense  numbers  of  larva*  in  a 
Ncason.  Several  stomachs  were  examined,  and  a  grain  much  like  hulled 
Dats  found  in  them.  In  one  was  a  larva  doubtfully  determined  as  the 
M>indle  worm. 

Corn  Kernels  in  Cocoons  of  Cecropia  Moth,    (Am.  Ent.   April,  1870,  v.  2,  p. 
177.) 

Instances  given  in  which  grains  of  corn  were  found  in  cocoons  of  Ce- 
cropia moth.  Suggests  that  the  blue  jay  deposits  them  there  for  safe 
keeping. 


Tfie  Ajjpk-tree  Bark  Louse,    (Prairie  Farmer,  May  14,  1870,  v.  41,  \i.  14'.. 

Mentions  important  questions  regarding  this  insect  which  yet  rema;. 
unanswered,  and  discusses  the  following  three:  Does  it  ever  locai<-  \x>f' 
on  healthy  trees?  Does  it  multiply  more  rapidly  upon  some  varit-t.*^- 
than  upon  others?  Are  there  any  varietias  exempt  from  it?  Some  inst^i- 
attack  healthy  trees;  a  large  number  hasten  the  removal  of  dead  or  de^*;i\- 
ing  trees;  and  a  small  class  hold  an  intermediate  position,  attacking  tn.* 
that  become  weak  or  sickly.  Examples  given.  Many  think  this  kir. 
louse  of  the  latter  class.  Opinions  cited  for  and  against.  Some  varift:»> 
of  trees  are  peculiarly  congenial  to  certain  of  their  insect  enemies.  Oh^^rv i- 
tions  indicating  that  this  applies  to  the  bark  louse  are  given,  and  tht-  "U-.- 
gestion  is  made  that  orchards  and  nurseries  be  examined  and  reixin«Mi  : 
in  order  to  settle  the  question. 

Paris  Green  for  the  Colorado  Potato  Beetle.  (Prairie  Farmer,  Mav  2?*.  l^T'. 
V.  41,  p.  Itil.) 
This  remedy  has  sometimes  failed  from  not  having  been  proi)erly  ap- 
plied. It  should  be  mixed  with  flour,  the  usual  proportions  l>eing  one  p'<" 
of  Paris  green  to  six  of  flour;  although  it  has  been  found  effective  in  t!: 
proportion  of  one  to  ten.  Mentions  a  case  where  it  was  used  siiccessfn  . 
on  a  large  scale. 

Insects  Injunous  to  the  Pear-tree.  (Prairie  Farmer,  June  4,  1870.  v.  4:, 
p.  170.) 
Insects  received  from  Villa  Ridge  fl^l-l-  One  of  them,  Helops  anH".^. 
Say,  devoui-s  the  terminal  buds  and  sometimes  the  tender  shoots.  Hj  ." 
left  the  trees  by  May  .">.  The  allies  of  this  very  rare  species  are  non<*  -i 
them  injurious  to  plants.  Two  others,  the  grape-vine  Fidia  and  the  flea-liK- 
negro-bug  fed  readily  on  pt^ar  leaves  supplied  them.  A  fourth,  suppo>'-l 
to  be  the  tent  caterpillar  of  the  forest,  is  not  usually  con.sidered  as  a  seri- 
ous pest,  though  it  sometimes  strips  oak  and  apple-trees  of  their  foliaif*'. 
Hand  picking,  jarring  from  trees,  and  dusting  foliage  with  lime  rec<>iii- 
mended. 

Bf plies  to  CorrespomUnts  upon  Noxious  Insects.    (Prairie  Farmer,  Jium»  1\ 
1870,  v.  41,  p.  im.) 

Oryyia  kucostigma. — Inferred  to  be  unusually  prevalent  this  sudiiu»t. 
Various  stages  described.  Remedies:  hand  picking  of  egg  mass<'s:  jarrini: 
trees;  dusting  trees  while  wet  with  lime  or  ashes. 

(looseberry  worms.— Paris  green  recommended. 

Lady-bugs.— Found  eating  eggs  of  ix^tato  beetle. 

Correction.- The  supi)osed  forest  tent  caterpillar  of  the  article  of  .ii;ii»- 
4  is  some  other  si)ecies. 

Answers  to  Correspondents.    (Prairie  Farmer,  June  25,  1870,  v.  41.  p.  1H4. 

Currant  AVornis. — Identified  as  Ell/ypia^nlmiria.  Evidently  thi*  sann'  a^ 
those  mentioned  June  18.  They  are  perhaps  the  worst  enemy  of  \\\*' 
gooseberry  and  currant,  and  are  diflflcult  to  destroy.  Suggests  syriniriuL'^ 
the  bushes  with  carbolic  acid.     Larva  and  moth  briefly  descrii)ed. 

Large  (Jray  Snout  Beetle.— ///jj/cyn/.v  norehoraceims,—^  not  very  injuri"!^ 
insect.  C'ommon  on  fruit  trees  and  oaks.  May  be  jarred  froni  tret*^  liiv^' 
other  cun'ulios. 

Reports  specimens  of  Ctenucha  reared  from  cocoons  found  under  rc)Ui:li 
bark  of  tlie  apple-tre(\  woven  with  black  and  white  hairs,  showing  that 
it  has  a  hairy  larva. 

Paris  (7 reDi.— (Prairie  Farmer,  June  25,  1870,  v.  41,  p.  1%.)* 

Cautions  against  careless  use  because  of  two  cases  of  poisoning  nam- 
ing to  his  knowledge.  Precautionary  measures:  (1)  Dilute  with  at  lea>T 
six  times  its  bulk  of  flour.  (2)  Be  careful  not  to  have  the  wind  blow  it 
towards  you.    (3)  Have  the  utensil  in  which  it  is  used  tied  at  the  end  ui 
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a  handle  several  feet  long.  (4)  Never  apply  it  to  vines  near  which  small  chil- 
dren will  l)e  likely  to  play.  (5)  Do  not  apply  it  to  currant  bushes,  nor  in 
any  other  case,  after  the  fruit  is  much  advanced. 

Noxious  Lat-vee.— (Am.  Ent.,  June,  1870,  v.  2,  pp.  232-234.) 

Larval  state  of  insects  most  im]X)rtant,  as  it  is  in  this  state  that  most 
fcKHi  is  required  and  most  damage  done.  As  a  rule  insects  live  longer  in 
The  larva  state  than  in  any  other.  Complete  and  incomplete  metamor- 
phoses discriminated.  By  far  the  larger  proportion  of  noxious  insects  be- 
I<»ng  to  the  Coieoptera  and  Lepidoptera.  Of  one  hundred  and  seventy- 
•  ijrht  families  recognized  by  Westwood  sixty-five  contain  noxious  spe- 
cies, and  of  these,  six  have  species  injurious  exclusively  in  the  imago 
>tate.  As  a  general  rule  hairy  caterpillars  produce  moths,  while  spinv  or 
iialced  ones  produce  butterflies  or  sphinges.  Wood-boring  larva*  belong 
mretly  to  Coieoptera:  but  also  to  a  few  families  of  Lepidoptera.  All  lear- 
Micking  larva*  belong  to  the  order  Hemiptera:  all  leaf-gnawing  larva* 
except  grasshoppers  and  caterpillars  belong  to  one  tribe  of  Coieoptera  (Phyl- 
lophaga  j  [Phytophaga],— generally  indentinable  by  short  wrinkled  forms,  slug- 
gijih  motions,  and  sometimes  ])y  habit  of  protecting  their  bodies  by  their  own 
excrement.  I-nderground  larvte,  except  those  which  enter  the  earth  to 
transform,  are  divisible  into  two  sections:  subterranean  larva*  proper,  and 
those  that  enter  it  for  concealment.  The  former  are  found  in  the  orders 
Coieoptera,  Hemiptera,  Homoptera,  and  Diptera:  the  latter  section  is 
limited  almost  exclusively  to  cutworms,  of  the  order  Lepidoptera. 

Ansirers  to  Correspmidents.    (Prairie  Farmer,  July  2,   1870,  v.  41,  p.  .) 

Poisonous  Applications  to  Currants  and  (Jooseberries.— Cautions  against 
traiin^  berries  where  p^iisonous  applications  have  been  made  to  the  bushes, 
especially  l)ocause  of  the  lack  of  the  usual  rains  by  which  the  poison  is 
washed  off. 

Grai)e  Leaf  Beetle.— The  grape-vine  Fidia  sent  and  said  to  be  eating 
numerous  holes  in  grape  leaves.  Recently,  about  Bloomington,  found  the 
Delaware  vines  badly  eaten  by  them,  while  the  Concords  and  Hartfords 
in  the  same  field  were  not  seriously  infested. 

Tent  Caterpillars.— Cocoons  received:  most  of  them  empty.  Moths  briefly 
<lescribed.  Kgg-masses  are  placed  on  twigs  of  apple  and  wild  cherry, 
where  they  remain  all  winter. 

AimcerA  to  Corrfitpondents.    (Prairie  Farmer,  July  9.  1870.  v.  41,  j).  210.) 

Inse<'t-Kgg  Destroyers.— The  tarnished  plant  bug  reported  by  corre- 
^ixmdent  as  piercing  the  eggs  of  the  iK)tato  beetle:  a  curious  fact,  i)erhaps 
not  before  ol)served.  They  are  troublesome  insects,  causing  the  death  of 
young  shoots  of  apple,  i)ear,  potato,  and  other  plants.  The  part  beyond 
their  puncture  seems  poisoned,  withers  down,  and  blackens. 

New  Curculio.  —  A  slender  snout  beette  piercing  the  peach.  Possibly 
passes  the  larval  state  in  the  peach  kernel. 

AuifirtrA  to  Correi^pond^nts.    (Prairie  Fanner,  July  1(),  1870,  v.  41,  p.  2is.) 

Insects  on  Elm  Leaves.— Insects,  in  swellings  resembling  cockscomb,  are 
•similar  to  those  in  reddish  tumors  on  leaves  of  cottonwood.  Chiefly 
young  elms  are  affected.  If  only  a  few  trees  are  infested,  cut  them  down 
and  burn  them:  or  if  only  a  few  leaves  are  attacked,  pick  them  off  whih» 
the  pouches  are  full  of  lice.  The  "teat-like"  galls  on  plum  leaves  are 
•similar  to  galls  on  grape  leaves  formed  by  Cecidomyia.  Maple  leaves  have 
»fulls  formed  by  Acari.  Applications  to^the  tree,  if  the  proper  time  can 
*>*J  determined,  may  check  the  female  from  placing  eggs  upon  it.  The 
^''>olly  aphis  of  the  elm  sometimes  kills  the  tre(\ 

^i'wcers  to  Con-espondenti*.    (Prairie  Farmer,  .July  2:1,  1H70.  v.  41,  p.  22H.) 

Pieces  of  Apple  Bark  infested  with    Bark  Lice.— These  are  the  oyster- 

^liell  bark  lice  which  have  been   such  a  pest  in  the  Northern  States,  but 

iit'c  less  numerous  as  we  go  south.    Hancock  county.  111.,  is  near  their 

J^uthern  limit.     Effectual  remedies  may  be  reduced  to  two:    scraping  off 
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me  lice  with  a  dull  knife  any  time  of  the  year,  and  washing  the  tree  with 
strong  soap-suds  about  the  first  of  June,  when  the  young  lice  are  batchiDg. 
A  large  syringe  may  be  used  to  reach  the  smaller  twigs. 

The  Codling  Moth  and  other  Insects.— Codling  moth  larvae  report«l  as 
spinning  cocoons  in  the  crotches  and  under  the  bark  of  apple-trees.  Tbej 
will  come  out  as  moths  in  a  couple  of  weeks  and  lay  ejfgs  on  the  apple? 
for  another  brood.  This  second  brood  spend  the  winter  in  their  cocoons. 
Remedies :  Put  bands  of  hay  or  rags  around  the  trees  and  in  the  crotches  for 
worms  to  make  cocoons  in,  and  destroy  cocoons  by  burning  or  o  herwise. 
examining  the  bands  every  ten  or  twelve  days;  gather  and  destroy  the 
wormy  apples  as  they  fall,  or  keep  the  hogs  in  the  orchard  and  let  them 
do  it  for  you. 

BenJ,  D,  Walsh  and  his  Cabinet    (Prairie  Farmer,  July  30,  1870,  v.  41,  p.  234. 

The  Walsh  collection  purchased  by  the  State  and  deposited  for  the 
time  with  the  Chicago  Academy  of  Science.  The  cabinet  consists  of  two 
parts:  first,  the  cabinet  proper,  in  which  the  insects  are  scientifically 
arranged  and  named ;  second,  the  supplementary  collection.  The  number 
of  species  in  all  is  said  to  be  about  ten  thousand,  and  the  number  of 
specimens  about  thirty  thousand.  Two  thousand  five  hundred  dollars  was 
paid  for  it.  All  but  a  few  minute  species  had  their  legs  extended,  and 
the  wings  of  all  except  Coleoptera  and  Hemiptera  were  spread.  Mr. 
Walsh  was  so  devoted  to  his  work  that  all  society  was  given  up  except 
that  of  his  books  and  correspo  dents  and  the  few  persons  who  sympa- 
thized with  him  in  his  pursuits.  His  application  to  stud?  was  such  as  tfl 
affect  his  health  and  spirits.  He  was  scrupulously  exact  in  business  and 
scientific  Investigations.  A  fondness  for  the  study  of  insects  was  acquired 
in  his  youth,  and  about  ten  years  ago,  having  acquired  a  moderate  com- 
petency, he  retired  from  business,  and  devoted  his  whole  time  to  study. 

Ansioers  to  Correspondents.    (Prairie  Farmer,  Aug.  13,  1870,  v.  41^  p.  250.) 

Aphis  mali  on  apple  leaves.    Syringe  the  trees  with  strong  soap-suds. 

Countless  numbers  of  black  flies  reported  from  Christian  Co.  Probably  of 
the  genus  Simulium.    Smoke  will  drive  them  away. 

Katydid's  eggs  on  twigs  of  cherry.  Illustrates  remarkable  acuteness  of 
the  senses  of  this  insect. 

Galls  of  Pemphigus  vitifolice  on  leaves  of  Clinton  grape.  Pick  off  the  affected 
leaves  and  burn  them. 

Large,  fiat,  blackish  bug  found  on  apple.    [Brochymena.] 

Answers  to  Correspondents,    (Prairie  Farmer,  Aug.  20,  1870,  v.  41,  p.  258.) 

Squash  Bugs.— Habits  described.  May  be  destroyed  by  hot  wat«r  or  \>j 
burning. 

Turnip  lice  and  other  insects.— Ap^is  hrassiccR  imported  from  Europe, 
No  effective  remedy  for  them  on  field  crops.  A  decoction  of  tobacco  maj 
destroy  them  and  other  aphids. 

Plum  Curculio.— Correspondent  confounds  Conotrachelus  nenyphar  and 
Anthonomu^  prunicida.  Both  described.  The  former  enters  the  ground  to 
transform;  the  latter  remains  in  the  plum  pit.  The  two  species  further 
contrasted. 

Black  Walnut  Caterpillars.— These  are  Datana  ministra.  They  may  be  col- 
lected on  the  leaves  and  burned. 

Potato  Bugs  and  Paris  Green,    (Prairie  Farmer,   Sept.   10,   1870,  v.  41,  p 

282.)  »        ^  . 

A  correspondent  reports  experience  in  using  Paris  green.  Poison  was  n(»t 
surticienily  diluted.  Season  very  favorable  to  the  bugs.  Their  natural 
food  consists  of  >pecies  of  Solanuni,  but  except  the  potato  and  tomato 
these  plants  are  not  plentiful  enough  to  amount  to  much  in  supportin>r 
such    numerous   and  voracious  insects. 
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LiMdsfor  Examination.    (Prairie  Farmer,  Sept.  17,  1870,  v.  41,  p.  290.) 

Brochymena  described.  Sucks  the  sap  from  young  twigs  of  apple,  pear, 
peach,  and  cherry,  killing  young  shoots. 

Complexity  of  antennae,  eyes,  and  locomotor  structures  of  imago  com- 
Iiared  with  those  of  larva,  showing  the  necessity  of  basing  the  classifica- 
tion of  insects  on  the  imagos. 

IHamondrback  Cabbage  Moth  [and  other  Insects],  (Prairie  Farmer,  Oct.  8, 
1870,  V.  41,  p.  314.) 

Cerostoma  xylosteUa  eating  leaves  of  cabbage,  having  destroyed  two  lar^e 
Ikitches.  Imported  from  Europe.  Fitch  described  it  from  Illinois 
si)ecimens.  One  lady-bug  and  two  ichneumon  parasites  observed  among 
.s{3ecimens  sent.    Lime,  ashes,  and  soap-suds  suggested  as  remedies. 

Mantis  Carolina  not  found  in  Northern  Illinois. 

Unrecognized  blackish  caterpillar  found  feeding  on  wheat  in  Kansas. 

[Answers  to  C(n're8p(yndents.]    (Prairie  Farmer,  Oct.  29,  1870,  v.  41,  p.  338.) 

Omotrachdus  nenuphar  and  Anthonomus  prunidda  charged  with  miscegena- 
tion by  an  Iowa  correspondent.    Charge  doubted. 

Answers  to  Correspondents.    (Prairie  Farmer,  Nov.  12,  1870,  v.  41,  p.  354.) 

The  white  grub  lives  in  the  ground  until  the  third  spring  after  eggs  are 
laid.  No  effective  way  of  destroying  it  is  known.  Birds  take  many. 
Salt  as  a  remedy  is  unfavorably  mentioned. 

Numbers  of  potato  l)eetles  were  crushed  between  the  thumb  and  finger  by 
correspondent  without  poisonous  effect. 

The^Chalcideous  Parasite  6,  the  Appkrtree  Bark  Louse  {Chalcis  [Aphelinus] 
mytHamidis).  (Am.  Ent.  Dec,  1870.  v.  2,  pp.  360-362;  reprint  in  1st 
Ann.  Bep.  State  Ent.  111.  [second  of  the  series],  1871,  pp.  33-39.) 

The  oyster-shell  bark  louse  has  been  disappearing  for  a  number  of  years. 
Causes  to  which  this  fact  is  attributed  are  insectivorous  birds.  Cocci- 
nellae,  adults  and  larvas,  larvse  of  ChalcididaB,  and  Acari.  Birds  help  little 
or  none,  while  Coccinellae  destroy  a  very  small  proportion  of  the  young  in 
the  few  days  while  the  latter  are  moving,  and  subsequently  kill  a 
few  bark  lice  by  gnawing  ragged  holes  in  the  scales.  The  work  of  Acari 
is  supposed  to  be  indicated  by  the  brownish,  discolored  remnants  of  un- 
hatched  eggs,  and  Walsh  and  Shinier,  who  first  noticed  it,  attributed 
much  efficacy  to  tjiem;  but  as  they  are  sometimes  rare  where  this  work 
is  not  uncommon,  in  one  case  occurring  in  only  four  of  e  ghty-one  scales 
jw  affected,  it  is  doubtful  if  it  is  all  due  to  them.  A  large  number  of 
scales  show  the  exit  holes  of  a  parasitic  fly.  The  past  season  its  life  his- 
tory was  traced.  Early  in  the  season  two  or  three  chalcids  were  seen  on 
infested  twigs;  and  about  the  first  of  August  one  was  found  nearly  perfect 
under  a  scale,  numbers  being  captured  in  August  and  September.  The 
female  stands  transversely  to  the  scale  in  ovipositing,  and  is  not  easily 
disturbed.  Oviposition  described,  and  Fitch's  description  of  the  larva  quoted. 
Usually  one  and  never  more  than  two  larvae  are  found  under  one  scale. 
Number  of  broods  not  determined.  Adult  described.  Four  infested  twigs 
from  different  trees  remote  from  each  other  yielded  the  following  data: 
Scales  examined  3;^;  holes  made  by  Chalcis  116;  larvae  of  Chalcis  95;  holes 
made  by  Coccinella;  7;  discolored  eggs  81;  Acari  4:  scales  with  uninjured 
«jfjrs  27.  Chalcis  larvae  are  therefore  destroying  more  than  twice  as  many 
l>ark  lice  as  all  other  agencies  combined,  and  less  than  one  twelfth  of  the 
5*cale8  contain  sound  eggs.  Apparently  the  career  of  the  bark  louse  is 
coming  to  an  end.  Note.— By  the  middle  of  September  holes  appear  in 
scales  made  by  first  brood  in  escaping,  and  late  in  the  fall  full-grown 
larvae  of  a  second  brood  have  been  found,  ready  for  hibernation.  A  sec- 
ond examination  of  scales  resulted  as  follows:  Number  examined  824;  de- 
stroyed by  chalcids  533;  destroyed  by  Acari  and  other  causes  2.34;  scales 
with  more  or  less  sound  eggs  57,— showing  the  work  of  the  Chalcis  to  be 
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still  more  effect ive  than    was  supposed.    In  a  foot-note  the  genus  is  fully 
described  and  the  original  description  of  the  species  appears,  as  follows: 

ApMinus  mytiloitpidis,  n.  sp. — Length  one  twentj-tlfth  of  an  inch,  >ome 
individuals  (if  the  same  si>ecies)  do  not  exceed  one  thirtieth.  l*ale  lemon- 
yellow;  mandibles  reddish  brown:  ocelli  coral-red:  ovipositor  reddish:  ;i 
vacancy  in  the  punctuation  of  the  anterior  wings,  forming  a  narrow  spac«» 
or  pathway  across  the  basal  half,  extending  inwards  obliquely  backwanK 
from  the  stigma:  cilia  on  the  posterior  margin  of  the  hind  wings  longer 
tlian  half  the  width  of  the  wing.  In  the  smaller  individuals  the  frinjr»» 
on  both  wings  is  proportionally  longer,  that  on  the  hind  wings  tieitifcr 
fully  as  long  as  the  width  of  the  wing.  These  may  possibly  he  a  disiiiirt 
species." 

This  genus  contains  the  similar  European  species,  A.  flavus. 

1871. 
Insects  Injunous  to  Fruits.    (Trans.  Northern  111.  Ilort.  Soc,  1871,  pp.  s.*)-*:«. . 

The  codling  moth,  plum  curculio,  and  Colorado  potato  beetle  were  the 
most  destructive  insects  of  the  past  year.  The  first  two  pass  the  larva! 
state  within  the  fruit.  Few  naturalenemies  prey  upon  them  because  ot 
the  short  time  they  are  exix>sed  to  attack.  The  larva  of  the  codliiii! 
moth  leaves  the  apple  to  ^pin  a  cocoon  in  some  sheltered  place,  whilt^ 
that  of  the  curculio  enters  the  ground  to  transform.  Both  are  more  ac- 
tive by  night  than  by  day,  and  thus  largely  ascape  the  bird-i.  There  i> 
only  one  efficient  method  for  trapping  each — for  the  codling  moth,  hay 
or  rag  bands  placed  around  the  tree  trunks;  and  for  the  curculio,  jarring' 
the  trees.  Having  put  the  bands  on  the  trees  about  the  first  of  Junt-. 
they  should  ])e  examined  by  the  middle  of  July,  and  four  or  ^ve  tiin<^^ 
thereafter.  Habits  of  moth  described  and  presence  in  stored  applet 
noted. 

Inti-oduction.    (Prairie  Farmer,  ,  1871,  v.  42,  p.  .) 

Speaking  of  the  approach  of  spring  and  its  influence  on  the  motionless  in- 
sect world,  he  notes  our  inability  to  cope  successfully  with  noxious  si)eci('>. 
but  urges  upon  farmers  and  horticulturists  a  study  of  their  life  histories 
and  habit*,  and  the  importance  of  making  and  transmitting  to  the  Statf 
Entomologist  notes  concerning  observations. 

Oyster-Shell    Bark    Louse. —  Death-Watch. —  Katydi<rs   Eggs. — Notice   to  Co!>\- 
spmidents. — Otnkerwonns.     (Prairie  Farmer,    April  8,  1871,    v.  42,  p.  — 

Oyster-Shell  Bark  Louse.— Received  from  Macon  county,  111.  Found  a> 
far  south  as  Mississippi.  Is  gradually  diminishing  in  more  northern 
localities  owing  to  attacks  of  parasitic  insects.  The  principal  remedy  i< 
washing  the  trees  with  strong  soap-suds  about  the  first  of  June.  Thai 
for  trunk  and  branches  may  be  made  stronger  than  that  for  foliage. 

Death-Watch.— The  ticking  sound  called  the  death-watch  is  prodiK'''' 
by  two  insects,  a  Psocus  and  a  species  of  Anobium. 

Katydid's  Figgs.— Oval,  flattened,  slate-colored  eggs,  attaclietl  to  twit-* 
of  apple  and  other  trees.    The  insect  is  harmless. 

Cankerworms.— Stated  in  recent  article  that  this  insect  attachetl  mam 
eggs  to  smaller  branches  and  twigs.  Subsequent  examinations  show  thai  af 
least  nine  tenths  of  the  eggs  are  placed  on  the  inner  side  of  the  IfM»'- 
bark  scales  of  the  trunk  and  larger  branches.  Bec^mmends  scrapiiip  <'t^ 
and  burning  these  bark  scales  after  the  eggs  are  laid  in  March,  and  )►»- 
fore  they  hatch. 

Oihlnct  for  Insects.— Books  in\  Instcts. — Buspben-y  Borers. — Scales  on  thf  O^u.*- 
iler.     (Prairie  Farmer,  April  22,  1871,  v.  42.  p.  .) 

Baspberry  Borers.— Received  from  Villa  Bidge  [111.]  raspberr>-  caii«> 
bored  by  Agrilus  ruficoUis.  Eggs  are  supposed  to  be  laid  in  midsumm<^r. 
and  the  beetle  appears  about  June.  Cutting  off  and  burning  infesteil 
canes  in  winter  or  early  spring  is  the  onlv  known  remedv. 
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Sc«ales  on  the  Oleander.— Leaves  infested  with  As^pidioiiut  nmi  received. 
Sc»ap-suds  made  as  strong  as  the  plant  will  bear  may  kill  them  if  applied 
when  the  eggs  have  recently  hatched. 

Ijtcutit  or  Periodical  Cicada.    {Prairie  Farmer,  April  29,  1871,  v.  42,  p. .) 

Dr.  Tefft.  of  Elgin,  111.,  writes  of  the  appearance  of  the  locust  in  that 
vicinity  in  183,1  and  in  1854,  and  says  if  they  come  in  17  years  again  we 
should  expect  them  this  season. 

The  reffiilar  return  of  this  insect  in  the  same  locality  every  seventeen 
years,  indicates  that  it  requires  this  term  of  years  to  mature.  Different 
broods  have  their  own  localities.  They  be^fin  to  emerge  about  the  last 
week  of  May.  and  disappear  by  the  first  week  in  July.  They  place  their  egg» 
in  twigs  of  almost  any  kind  of  tree,  preferably  in  oak.  These  hatch  about 
the  end  of  July,  and  the  young  drop  to  the  ground  and  burrow  into  it. 
The  imagos  damage  the  twigs,  often  quite  seriously,  usually,  though  not 
always,  killing  them.  They  appear  so  suddenly  and  profusely  that  all 
attempts  to  check  them  have  failed.  Extent  of  territory  covered  by  the 
brood  of  1871  imperfectly  determined,  but  included  part  of  Northern  Illinois, 
Southern  Wisconsin  and  Michigan,  and  Eastern  Iowa. 

-;: Entomologist's  Report.— Riley's  Third  Missouri  Report,  reviewed.    Addi- 
tional investigations  of  most  injurious  species  commended. 

Tbpic^  of  Interest  for  the  Coming  Season  :  Chimh  Bugs,  Potato  Beetles,  and 
Codling  Moths.    (Prairie  Farmer,  May  6,  1871,  v.  42,  p. .) 

Reports  on  prevalence  and  local  history  of  noxious  insects  solicited. 

[For  abstract  concerning  chinch  bug,  see  16th  Rep.  State  Ent.  111.,  Ap- 
pendix, p.  a5.] 

Potato  Beetles.— Colorado  potato  beetles  are  turned  up  by  the  plow  in 
many  iocalitievS.    Recently  reported  as  being  found  six  feet  under  ground. 

Codling  Moth.— It  is  a  disputed  and  practical  question  whether  this  in- 
>ect  is  attracted  to  light  in  the  evening.  Asks  that  collections  of  insects 
so  attracted  be  made  and  sent  him. 

Bark  Louse  of  the  Pear. — Apple-Ticiy  Borer.— Potato  Bugs  and  Paris  Green. 
I  Prairie  Farmer,  May  20,  1871,  v.  42,  p.  .) 

Bark  louse  of  the  pear  received  in  twigs  from  Southern  Illinois.  Un- 
<ler  each  scale  there  are  from  three  hundred  to  five  hundred  eggs.  The 
si)ecies  not  known  to  do  serious  harm.  Eggs  hatch  about  the  first  of 
.nily. 

Apple  twig  borer,  Bostrichus  bicaudaitis^  from  Panora,  Iowa.  Beetles 
*»f)re  into  and  feed  uiwn  the  pith.  Infested  twigs  should  be  cut  off  and 
immed. 

From  the  numbers  of  the  Colorado  Potato  Beetle  plowed  up,  a  general 
<nitbreak  is  feared.  Brushing  off  and  destroying  them  is  tedious  and 
M»arocly  practicable  in  field  culture.  Paris  green  is  expeditious  and  effec- 
tive, and  may  be  successfully  used  when  diluted  with  twenty  parts  flour 
and  ashes.  The  more  it  can  l)e  diluted  and  retain  its  efllcacy  the  better. 
No  case  of  death  from  its  use  yet  recorded.  Rules  for  using  it  recom- 
mended. 

iV  Effects  of  Clean  Culture,  in  preventing  the  Bava^jes  of  Noxious  In.^ects. — 
Cankencohtis,  Codling  JWo//i,s,  and  Apple  and  Peach  Borers.  (Prairie 
Farmer,  May  27,  1871,  v.  42.  p.  .) 

C'lean  culture  an  indispensable  condition  in  the  raising  of  sound  and 
aliundant  fruit.  Removing  and  burning  dead  bark  and  rubbish  destroys 
the  shelter  where  the  cankerworm  dei)osit8  her  eggs.  This  should  be 
(lone  during  the  first  two  or  three  weeks  of  April  in  the  northern  part  of 
the  State.  The  codling  moth  pupates  beneath  the  scales  and  is  exposed 
to  Its  foes  by  their  removal.  Clean  culture  deprives  those  which  fall  to 
the  ground    of   their   customary   shelter.        lU)rers  of   apple   and    peach 
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trees  delight  in  a  fringe  of  suckers  and  grass  about  the  collar  of  the  tree 
on  which  they  oviposit,  the  former  a  little  above,  the  latter  at  or  a  little 
below  the  surface  of  the  ground. 

The   Plum    Curculio   and  the  Plum  Oouger^   Striped   Ofape-vine  CairrpiUar,-^ 
Notes  to  Correspondents.    (Prairie  Farmer,  June  3,  1871,  v.  42,  p.  — ,) 

Plum  curculio  and  plum  gouger  received  from  Central  Illinois.  Both 
are  native  Insects  and  must  have  lived  formerly  in  the  wild  plum.  The 
curculio  has  of  late  years  been  as  destructive  to  the  peach  as  to  the  plum, 
while  the  gouger  has  been  found  to  some  extent  on  smooth-skinned 
peaches.  Its  history  was  first  traced  by  Walsh  in  1863.  It  attacks  tht* 
kernel,  while  the  curculio  feeds  on  the  pulp  of  the  fruit.  The  gouger  ij4 
the  more  difficult  to  deal  with. 

Grape-vine  Yfovra^.—Eudryas  lenio  larvae  received  from  Plainview,  Illinois. 
Two  other  larvae  of  similar  appearance  feed  on  the  vine.  Not  serious  pestN, 
and  may  be  destroyed  by  hand  picking  and  by  burning  rotten  wood,  decay- 
ing corn  cobs,  and  such  rubbish,  in  which  they  hibernate  as  pupa?. 

Grubs  of  seventeen-year  locust  received  from  Southern  Illinois. 

Sundry  Insects  from  Michigan  and  Iowa.    (Prairie  Farmer,  June  10,  1871,  v. 
42,  p.  — .) 

Received  from  Benton  Harbor,  Mich.,  package  of  insects,  among 
which  were  Doryphora  trimaculata,  Chrysomela  similiSy  and  Chrysomela  phila- 
delphica,  found  on  potato  leaves.  Their  presence  probably  accidental.  Also. 
C(ulidium  undatum,  from  fold  of  peach  leaf.  The  grubs  live  in  decay in^i: 
wood,  perhaps  peach.  The  only  really  noxious  insect  in  the  lot  is  the  peach 
aphis.  This  may  be  destroyed  by  syringing  the  leaves  with  a  decoction  of 
tobacco. 

Shall  we  Kill  all  Kinds  of  Insects?    (The  Western  Rural,  June  10, 1871.  v.  — , 
p.  — .) 
We  cannot  suppose  that  the  half  million  species  of  insects  in  existenoe 
are  as  a  whole  antagonistic  to  human  interests 

Next  to  heat  and  moisture  insects  constitute  the  most  ext-ensive  and 
efl^cient  instrumentality  in  hastening  decomposition  of  animal  and  vege- 
table matter,  and  their  next  most  important  function  is  in  the  fecunda- 
tion of  plants.  Though  one  third  of  the  recognized  families  of  insects 
contain  noxious  species,  the  seriously  injurious  species  as  compared  with 
the  whole  number  are  not  more  than  one  in  two  hundred,  in  Illinois. 
The  indiscriminate  destruction  of  insects  is  not  only  cruel  but  unwise, 
and  they  should  never  be  destroyed  unless  known  to  be  injurious.  The 
whole  order  of  Neuroptera  contains  no  noxious  species,  and  the  parasitic 
Hymenoptera,  a  large  section,  are  useful  in  checking  tne  multiplication  of 
other  insects.  Probably  nine  tenths  of  the  noxious  insects  belong  to  the 
orders  Coleoptera  and  Lepidoptera,  eflfecting  their  damage,  however, 
almost  exclusively  in  the  grub  or  caterpillar  stage;  but  a  few  of  our  worst 
insects,  the  chinch  bug  and  Hessian  fly.  for  example,  are  found  outside 
these  orders.  Caterpillars  more  generally  injurious  than  any  other  one 
division  of  insects,  but  sometimes  very  useful  in  destroying  weeds.  In  ]86.> 
or  1866  nearly  exterminated  a  troublesome  thistle  in  Northern  Illinois  bv 
destroying  blossom  buds. 

The  Lesser  Apple  Leaf-BoUer,    (Amer.  Nat.,  June,  1871,  v.  5,  pp.  209-212. j 

Infested  trees  looked  as  if  scorched  by  fire.  Larva,  pupa,  and  imapr> 
described  as  Tortrix  malivorana,  n.  sp.,  as  follows: 

"The  larva  of  this  moth  is  a  small  greenish  naked  caterpillar,  with  a 
pale  amber-brown  head  and  pale  incisions.  In  some  individuals  the  whole 
body  is  of  a  pale  brownish  tint.  These  caterpillars  occupy  the  upper  side 
of  the  leaves,  usually  singly,  but  sometimes  two  or  three  in  company, 
eating  off  the  upper  cuticle  and  curling  the  sides  upwards  till  the  edges 
nearly  or  quite  meet,  and  tying  them   together  with  a  web.     In  this  en- 
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closure  the  little  caterpillar  goes  through  its  transformations.     It  lines 
the  opposite  sides  of  the  leaf,  where  the  pupa  lies,  with  fine  white  silk. 

The  pupa  is  three  tenths  of  an  inch  long  or  a  little  less,  terminating 
anteriorly  in  a  little  knoh,  and  posteriorly  in  a  pair  of  hooks  hent  down- 
wards, by  means  of  which  it  works  itself  half  way  out  of  the  closed 
edges  of  the  leaf  hefore  the  moth  emerges.  There  is  also  a  series  of 
minute  spines  on  the  edge  of  some  of  the  segments  which  assist  in  this 
operation. 

"The  moth  is  three  tenths  of  an  inch  long,  the  average  expanse  of  wings 
heing  half  an  inch.  Antenna?  hrown,  annulated  with  whitish  on  each 
joint,  most  distinctly  on  the  under  side;  first  joint  densely  clothed  with 
orange  scales.  Palpi  orange,  horizontal;  the  scales  project  around  and 
beyond  the  end  of  the  penultimate  joint  so  as  to  form  a  little  cup  in 
which  the  small  ultimate  joint  is  inserted.  Tegulaj  more  than  half  the 
length  of  the  thorax.  Head,  thorax,  and  fore  wings  bright  orange.  The 
orange  scales  which  cover  the  wings  are  observed,  when  seen  under  a 
lens,  to  be  mixed  with  numerous  whitish,  almost  silvery,  scales,  so  ar- 
ranged as  to  form  about  ten  indistinct,  transverse,  sinuous  or  wavy  lines, 
nind  wings,  abdomen,  and  legs  whitish,  with  a  silken  lustre.  There  is  a 
little  plume  of  divergent  scales  at  the  end  of  the  abdomen.'^ 

Two  broods  of  eggs  are  deposited  on  the  leaves,  the  first  early  in  spring 
and  the  second  in  the  latter  part  of  July.  The  first  brood  is  limited  in 
numbers,  and  hand  picking  might  pay.  These  fold  the  leaf  about  them, 
while  those  of  the  second  brood  protect  themselves  with  a  web  over  the 
surface  of  the  leaf.  A  bug  supposed  to  be  Harpactor  ductus  attacks  the 
larvae. 

[Printed  first  in  1st  edition  of  the  1st  Ann.  Rep.  State  Ent.  111.,  which 
was  burned  before  issue.] 

A  trip  to  Soidhem  Illinois,    The  Curculio  and  other  Matters,    (Prairie  Farmer, 
July  1  and  8,  1871,  v.  42,  pp.  .) 

The  total  failure  last  year,  and  great  scarcity  the  year  before,  of  the 
stone  fruits,  have  sensibly  diminished  the  numbers  of  the  curculio.  Still  they 
have  been  numerous,  especially  in  the  vicinity  of  woodlands  and  thickets. 
Considering  the  lack  of  stone  fruits,  where  did  so  many  come  from?  We 
have  no  reason  to  suppose  that  they  migrate  to  any  considerable  distance. 
That  they  originated  m  the  neighborhood  is  virtually  proved  by  the  fact 
that  the  greater  part  of  them  have  been  taken  from  the  outside  rows  of 
peach-trees  nearest  timber  or  thickets,  showing  that  they  have  come  from 
these  localities.  Analogy  is  opposed  to  their  having  lived  over  a  second 
winter.  The  most  plausible  explanation  is  that  the^  curculios  must  have 
bred  elsewhere  than  in  the  plum  or  peach.  But  the  same  causes  that  de- 
stroyed the  cultivated  fruits  were  fatal  to  wild  fruits.  Is  it  possible  it 
could  have  bred  elsewhere  than  in  fruit?  A  number  of  recorded  facts 
show  that  this  may  have  been  the  case.  Peck,  of  Massachusetts,  Harris, 
Fitch,  Riley,  etc.,  quoted  to  show  that  curculios  may  breed  in  warty  excres- 
cences of  cherry  and  plum,  and  in  peach  shoots.  Further  observations  are 
necessary  to  harmonize  these  statements.  The  fact  that  the  majority  of 
curculios  come  from  outside  the  orchard  goes  far  to  prove  that  they 
pass  the  winter  in  the  perfect  state,  and  teaches  us  to  direct  our  efforts 
at  catching  them  chiefly  to  the  outside  rows. 

Curculios  are  Tparticularly  associated  with  timber  land.  Observations 
show  that  the  underbrush,  protected  by  the  timber,  is  the  real  covert  of 
the  insect.  Overgrown  fence  corners,  thickets,  uncut  weeds,  and  bushes 
afford  shelter  for  them.  Clean  culture  in  and  around  the  orchard  is  of 
f?reat  importance.  Generally  the  most  abundant  catch  of  curculios  is  ef- 
fected in  April  and  May,  after  which  there  is  a  decline  in  numbers  caught 
until  in  July,  when  they  again  become  numerous.  Their  numbers  depend 
much  on  the  state  of  the  weather,  they  being  most  abundant  after  a 
warm  rain,  owing  to  the  softening  of  the  ground,  or  in  very  hot  weather. 
Ag  a  general  rule  these  insects  do  no  harm  in  the  latter  part  of  summer. 
Although  they  do  not  puncture  the  plum  to  place  eggs,  questions  whether 
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they  may  not  injure  it  and  cause  rot  by  breaking  the  skin  in  feedinir. 
Horticulturists  have  for  the  first  time  gone  into  a  general  fight  agaii)>t 
them,  capturing  them  under  chips  or  cobs  and  jarring  them  from  tii^- 
trees.  Reports  on  the  comparative  etticacy  of  the  two  methods  differ. 
Those  jarred  from  the  tree  to  the  ground  may  be  taken  under  chip^  (>r 
cobs  at  any  time  after  two  hours. 

Visit  to  McLean  and  Tazetnell  Counties.— The    Chinch   Buy.    (Prairie  Fanu«r. 
Aug.  5,  1871,  V.  42,  p.  .) 

[See  16th  Rep.  State  Ent.  111.,  Appendix,  p.  36.] 
The  Chinch  Bug.    (Prairie  Farmer,  Aug.  12,  1871,  v.  42,  p.  .  • 

[See  16th  Rep.  State  Ent.  111.,  Appendix,  p.  37.] 

The  ChiTich   Bu{/  and  other  Insects.     (Prairie  Farmer.   Aug.  26,  1871,  v.  At 

p.  .) 

For  points  concerning  chinch  bug  see  16th  Rep.  State  Ent.  III..  Aiv 
pendix,  p.  37. 

Arbor  Vita*  Twig  Pruners.  —  Received  Hylurgus  deiUaius  from  Water- 
loo, Iowa,  where  the  Insect  had  seriously  damaged  an  arbor  yit;f 
tree.  Says  that  he  finds  no  record  of  this  habit,  though  it  has  long  been 
known  to  feed  upon  the  red  c«dar.  Quotes  Harris  on  Its  general  habits, 
and  advises  clipping  off  twigs  and  burning  while  insects  are  in  the  grub 
state.  Mentions  another  species,  H.  terebrans,  as  very  destructive  to  the 
pitch  pine. 

The  Burying  Beetle,  Necivphorus  ameHcanus. — Indicates  the  origin  of  the 
common  name  by  mention  of  habit  of  the  beetle,  and  describes  its  mode 
of  burying  objects.  May  avail  itself  of  the  burrow  of  ground  squirrels  or 
other  small  animal. 

The  White-lined  Sphinx— Deilephila.— Larva  eats  purslane,  buckwheat, 
and  several  other  plants. 

Aphis  mali  —Very  susceptible  to  changes  of  weather,  not  often  remain- 
ing long  enough  to  do  serious  damage. 

Intivduction.  (First  Ann.  Rep.  State  Ent.  111.  [second  of  the  series],  pp. 
5-11.) 

Letter  to  the  Governor  discussing  the  entomological  situation,  thv 
business  of  the  scientific  entomologist,  the  importance  of  having  in  the 
State  at  least  one  large  cabinet  collection  of  noxious  insects,  and,  amonj: 
other  generalities,  mentioning  purchase  of  the  Walsh  collection  and  a> 
next  in  importance  to  collections,  correctly-drawn  figures  of  insects,  notini; 
especially  in  this  connection  the  illustrations  in  the  Missouri  Reports  ami 
the  plates  in  preparation  by  Mr.  Townend  (Jlover,  Entomologist  of  theU. 
S.  Department  of  Agriculture. 

Mentions  the  Colorado  potato  beetle,  currant  saw-fly,  asparagus  beeilf. 
the  pea  weevil,  the  pear  caterpillar,  and  the  lesser  apple  leaf-folder  as 
unknown  in  Illinois  as  noxious  insects  until  within  the  last  few  year^. 
The  apple  bark  louse,  on  the  other  hand,  seems  to  be  in  process  of  ex- 
tinction, and  the  chinch  bug  has  l>een  wholly  unknown  in  Northern  Illi- 
nois for  many  years  until  the  current  year  [1870],  when  it  has  a^in  ajv 
pearcd  in  considerable  numbers  in  a  few  localities,  hibernating  m  Kane 
county,  for  example,  under  sheaths  of  corn  stalks,  in  numbers  apparently 
sulticient  to  start  colonies  the  succeeding  year. 

Insects  Injunovs  to  the  Appk-iree.  (First  Ann.  Rep.  State  Ent.  111.  [sec<»ml 
of  the  series],  pp.  13-17.) 
The  White-marked  Tussock  Moth  (pp.  13-17.)— Larva  described  and  re- 
ported as  feeding  on  the  foliage  of  various  trees  and  gnawing  young  a]>- 
ples.  In  one  locality  apple-trees  loaded  with  fruit  were  stripi)ed  of  le<ive^ 
this  year  by  the  second  brood.  Larva?  do  not  spread  rapidly  over  tin- 
country,  as  the  female  is  wingless,  and  places  her  eggs  on  her  own  cocoon. 
These  cocoons,  although  scattered  because  of  the  solitary  habit  of  the 
larva,  form  conspicuous  o))jects  in  winter,  and  may  then  be  easily  pickefl 
off  and  burned.  Food  plants  enumerated.  Has  several  parasites.  The  most 
destructive,  Tachina  (mjifyv,  n.  sp.,  is  described  as  follows: 
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•Length  about  one  third  of  an  inch:  sides  of  front,  pale  golden;  middle 
>pace.  velTet-black;  face,  silver-ash;  fascial  bristles,  reaching  nearly  to  the 
middle  of  the  face:  eyes,  bare:  third  joint  of  ant«nna»,  a  little  more  than 
twice  as  long  as  the  second;  second  joint  of  the  seta,  well  developed;  third 
joint  of  set^a,  thickened  for  half  its  length;  palpi,  brownish;  thorax  with 
alternate  stripes  of  black  and  dusky  cinereous.  First  longitudinal  vein  of 
the  wings,  after  the  auxiliary,  reaching  the  middle  of  the  costa.  Third 
and  fourth  veins,  almost  meeting,  some  way  before  the  tip  of  the  wing. 
Fourth  vein,  prolonged  beyond  the  curve,  half-way  to  the  border.  Discal 
rrcjss  vein  removed  its  own  length  from  the  border,  and  more  than  half 
its  length  from  the  flexure  of  the  fourth  vein.  Abdomen  black,  with  cine- 
reous reflections  at  the  incisions  and  on  the  1)asal  half  of  the  segments, 
except  the  first.  Two  bristles  on  the  hind  margin  of  the  first  and  second 
>ef?fflents.    Terminal  segments  many-bristled." 

Larva  and  pupa  also  described.  Cuckoos  eat  the  larva*,  shaving  off  the 
hairy  coating  with  their  bills. 

The  Fall  Web-worm  (pp.  18-20).— An  indiscriminate  feeder,  spinning  webs 
over  garden  and  forest  trees  in  summer  and  fall,  and  feeding  entirely  at 
night.  They  winter  in  the  chrysalis  state,  and  emerge  in  June  and  July. 
Remove  the  nests  by  hand. 

The  Lesser  Apple  Leaf-folder  (pp.  20-2:}).— [See  (p.  14)**The  Lesser  Apple 
I^af-roller,"  Am.  Nat.] 

The  Oyster-shell  Bark  Louse  (pp.  24-46).— Imported  from  Europe.  Does 
not  get  from  tree  to  tree  by  crawling*,  but  is  sometimes  transported  by  cling- 
ing to  the  feet  of  birds  and  insects,  and  many  are  carried  some  distance  by 
the  wind.  Proboscis  very  slender  and  difficult  to  observe.  The  healthier  the 
tree,  the  more  the  bark  lice  will  flourish.  Prefers  certain  varieties  to  others. 
Xow  rapidly  decreasing  in  numbers,  owing  to  Acari,  chalcids,  and  Cocci- 
nella*.  Keprints  article  on  chalcid  parasite.  [See  (p.  11)  *'The  Chalcideous 
Parasite  of  the  Apple-tree  Bark  Louse,"  Am.  Ent.J  Narcotic  and  alkaline 
j^olutions  are  effective  in  part,  at  the  time  when  the  lice  are  young  and 
tender— about  the  first  of  June.  Oily  applications  will  kill  the  lice  after 
they  become  fixed,  but  may  injure  the  tree.  Experiments  with  oily  fish 
l>rine  recommended.  Artificial  spreading  of  parasites  urged  Scales  from 
Wisconsin  largely  abortive.    Notes  on  the  classification  of  the  species. 

InmtM  Injurmim  to  the  Pear-tree,    (1st  Ann.  Rep.   State  Ent.  111.   [second  of 
The  series],  pp.  47-50.) 

Tlie  Callimorpha  Pear  Caterpillar.— The  larva*  are  solitary  feeders. 
Proved  to  be  C.  lecontei  var.  fuhncosta.  Descriptions  of  the  larva  and  of  the 
adult  of  different  varieties  given.  It  is  not  abundant.  Hand  picking 
r*M*f)m  mended. 

In.s^cts  Injurious  to  the  Plum-tree,    (1st  Ann.  Rep.  State  Ent.  111.  [second  of 
the  series],  pp.  51-53.) 

Larv;e  of  Acronycta  mperami?)  found  feeding  on  plum  leaves.  One  was 
panisitized  by  an  ichneumonid.  Larva  and  imago  described  in  full.  The 
Juime  A,  prunirora  proposed  for  it  if  new. 

luMcis  ]r\juriou^^  to  the  Orape  Vine.    (1st  Ann.  Rep.  State  Ent.  111.    [second 
of  the  series],  pp.  54-58.) 

Tiie  American  Vine-Chafer,  Anomala  luckola,  a  nocturnal  leaf-eating 
''♦^etle,  seemingly  preferring  some  varieties  of  grape  to  others.  Shaking 
from  vines  into  a  sheet,  dusting  with  lime,  or  syringing  with  whale-oil 
-^^^aj)  suggested  as  remedies. 

Atnphipyra  pyramidoides.—Ijar\ii  and  moth  described.  Larva*  are  gross 
fcHlers  oh  grape  leaves,  and,  ficcording  to  Riley,  on  red-bud  and  poplar. 

L.sff'ts  Injurious  to  the  Currant.    (1st  Ann.  Rep.  State  Ent.  111.  [second  of  the 
series],  pp.  59-02.) 

Vntussa  progne. — Larva  and  imago  described.  It  sometimes  feeds  on  the 
«'urrant.    Seven  days  a  chrysalis.    Method  of  throwing  off  the  larval  skin 
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The  Four-striped  Plant-bug.— Punctured  and  killed  leaves  of  currant, 
and  branches  and  leaves  of  parsnip.  Imago  described  in  full.  Can  be 
shaken  into  lye,  soap-suds,  or  water  before  becoming  active  in  the  morning. 

Lisects  Injurious  to  the  Potato.    (1st  Ann.  Rep,  State  But.  111.  [second  of  the 
series],  pp.  63-78.) 

The  Colorado  Potato  Beetle  known  in  Illinois  only  six  years.  List  of 
nineteen  natural  enemies  given.  None  except  the  Tachina  fly  attack  it 
exclusively.  The  skunk  also  eats  it.  Mentions  hand  picking,  sun  burning, 
starvation,  and  Paris  green  as  remedies.  Food  plants  mentioned.  The 
beetle  is  traveling  eastward  at  the  rate  of  fifty  or  sixty  miles  a  year. 
Paris  green  should  be  used  with  caution,  especially  where  children  are 
likely  to  resort.  The  poison  not  communicated  to  potatoes.  Effective 
against  all  foliage-eating  insects,  but  not  for  those  that  feed  by  suction. 
Kules  for  using  it.    Arsenic  suggested  as  substitute. 

Insects  Injurious  to  the  Rose.    (1st  Ann.  Rep.  State  Ent.  111.  [second  of  the 
seriesj,  pp.  7^82.) 

The  Rose  Slug.-— Feeds  at  night  on  the  upper  surface  of  the  leaf,  rest- 
ing during  the  day  on  the  under  side.  Whale-oil  soap  is  an  effectual 
remedy.    Two  broods  appear;  the  first  early  in  June,  the  second  in  Auguj^t. 

Insects  Injurioiis  to  the  Pine,    (1st  Ann.  Rep.  State  Ent.  111.  [second  of  the 
series],  pp.  83-96.) 

The  White  Pine  Leaf-louse.— Description  of  the  scale  and  its  manner  of 
formation.  The  mature  insect  is  found  under  the  scale.  Nature  of  the 
scale  explained.  The  male  scale  is  much  smaller  and  lacks  the  median 
portion.  Male  described  in  full.  Two  broods  in  a  year  with  periods  of 
hatching  not  sharply  defined.  Winter  is  passed  in  the  egg  state.  By  the 
end  of  the  first  week  in  August  about  half  of  the  eggs  of  the  second  bro^Kl 
had  hatched  only  males;  later,  females  began  to  appear  and  seek  the  inoi-e 
tender  leaves  before  becoming  fixed.  Experiments  with  dilute  fish  brine, 
soap-suds,  and  unleached  ashes  yielded  similarly  unsatisfactory  results. 
Applications  must  be  made  at  two  different  seasons  of  the  year  in  order 
to  reach  both  broods,  and  the  second  brood  will  require  attention  once  a 
week  through  August,  Pine  leaves  will  bear  stronger  applications  than 
those  of  fruit  trees.  Chilocorm  bivulnerus  the  most  effective  enemy.  Has 
also  a  chalcid  parasite.  Mentions  curious  instincts  of  several  species  of 
insects. 

Destruction  of  the  Walsh  Cabinet.— Effect  of  the  I%mher  Fires.    (Prairie  Farmer. 
1871,  V.  42,  p. .) 

Entomology  suffered  heavy  loss  in  the  Chicago  fire  by  the  destruction 
of  many  amateur  collections,  the  large  collection  belonging  to  the  Chicago 
Academy  of  Science,  and,  above  all,  the  Walsh  cabinet  of  insect-s,  pur- 
chased by  the  State.  About  a  tenth  of  this  cabinet,  mostly  duplicate 
Coleoptera  and  Lepidoptera,  are  all  that  remain. 

The  great  timber  fires  of  Wisconsin  and  Michigan  must  have  destroyed 
incalculable  numbers  of  insects,  both  beneficial  and  noxious. 

Ansicers  to  Corre.'f})ondents:    Tfie  Lessee-  Apple  Leaf  Folder. — The  Death-Wakk 
and  other  Insects.    (Prairie  Farmer, 1871,  v.  42,  p. .) 

Refers  to  his  articles  on  this  leaf  folder  {I'ortrix  wiaKrorana)  in  the  **Ameri' 
can  Naturalist,"  for  June,  1871,  and  in  his  first  annual  report.  Observa- 
tions the  present  year  give  reason  to  believe  that  it  will  not  prove  as  in- 
jurious as  was  at  first  apprehended.  The  first  brood  did  some  damage  in 
a  restricted  locality,  but  the  second  proved  abortive.  Mentions  T.  romi' 
ceana  as  common  and  wide-spread,  but  never  known  to  have  done  serious 
damage. 

DeathWatch.— Cites  brief  account  in  the  *Trairie  Farmer"  of  Apr.  8.  of 
two  genera  (Psocus  and  Anobium)  to  which  this  name  has  been  applied. 
A  correspondent  thinks  he  has  traced  this  ticking  sound  to  Chelifer  cau- 
croides,  but  his  account  will  require  further  observation  for  its  confirmation. 
From  his  own  observations  author  thinks  there  are  two  species  of  rxKiw 
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which  produce  this  ticking  sound.  Mentions  Westwood-s  statement  that 
the  larva  of  Anohium  makes  this  noise  while  gnawing  its  passage  through 
The  wood  in  which  it  dwells. 

Parasites  on  Potato  Worm.— Belong  to  the  genus  Microgaster.  Para- 
sites of  this  kind  generally  distributed,  and  constitute  one  of  the  most  elH- 
clent  checks  on  multiplication  of  noxious  species. 

lirkf  Answers  to  CorreaponderUs,    (Prairie  Farmer, ,  1871,  v.  42,  p.  — .) 

Clirvgomela  pidchra  [«WuraWa]— taken  with  the  potato  beetle—has  never 
l)een  known  numerous  enough  to  be  injurious. 

Insects  on  Apple-trees.— Assures  a  correspondent  who  finds  the  two- 
spotted  lady-bug  in  his  apple-trees,  that  this  insect  "feeds  voraciously  upon 
bark  lice  and  stands  nearly,  if  not  quite,  at  the  head  of  the  catalogue  of 
useful  insects."  The  codling  moth  is  rarely  seen  except  in  May  on  win- 
dows near  where  apples  have  been  stored,  and  yet  probably  causes  more 
loss  than  any  other  insect  in  the  world. 

Apple-tree  Bark  Lice.— TeHs  a  correspondent  that  his  failure  to  get  rid 
of  bark  lice  by  the  use  of  soap-suds  was  due  to  the  difficulty  of  applying 
it  to  the  small  twigs. 

Climbing  cutworms   reported   abundant  at  Benton  Harbor,    Michigan, 

<lamaging   grape  vines,  blackberry  bushes,  and  young  peach-trees,      They 

can  be  jarred  from  the  trees  at  night,  and  destroyed.  Cutworms  delight 
in  a  light,  sandy  soil. 

Two  insects  from  Winchester,  111.:  A  click  beetle  from  plum-tree, 
which  probably  feeds  upon  foliage;  arid  Tiichius  lunuMus  [i>i{/<*r],  sometimes 
injurious  to  rose  petals. 

Lebia  grandis  reported  to  him  as  eating  larvae  of  potato  beetle.  Speaks 
of  it  as  a  "new  confirmation  of  a  commendable  habit.'' 

Worms  devouring  leaves  of  apple-trees  in  Knox  county,  111.,  are  the 
cankerworm. 

The  Bean  Weevil    (Prairie  Farmei-,  ,  1871,  v.  42,  p.  .) 

Publishes  letter  from  Mr.  Sanderson,  of  Pulaski  Co.  [111.],  describing  its 
injuries.  Bruchus  granarius,  an  imported  insect,  and  Bruchns  fdboe,  a  native 
insect,  feed  on  the  bean.  The  latter  is  the  most  destructive  and  the  one 
referred  to  in  the  letter.  It  is  destructive  locally,  but  not  generally.  Its 
peculiar  mode  of  operation,  several  in  i  seed,  riddling  it  with  round  holes, 
serve  to  distinguish  it.  Immersing  sttfds  in  hot  water  a  few  minutes  be- 
tore  planting  will  destroy  insects  in  them. 

Anmoers  to  Correspondents,    (Prairie  Farmer, ,  1871,  v.  42,  p.  — .) 

Timber  Worms.  Adams  Co.  [111.1.  Worms  boring  in  frame  of  a  barn 
Imilt  of  pin-oak  three  years  ago.  Sinking  timbers  in  water  will  kill  the 
U)Terfi,  but  no  remedy  known  as  they  stand. 

Oofiyna  nitela  reported  as  very  destructive  to  wheat  in  Wisconsin. 
Wheat  presumably  will  not  prove  to  be  sufficiently  succulent  and  long-lived 
to  enable  them  to  mature. 

Cankerworms  devouring  apple  leaves  in  Ogle  Co.  [111.].  They  will  at 
loast  starve  themselves  out  in  time  by  leaving  nothing  to  feed  upon. 

E^  of  the  tent-caterpillar  of  the  forest  on  apple-trees  in  Southern  Il- 
linois. Has  been  verj'  troublesome  there  this  season.  Destroy  as  many 
^Ws  as  possible. 

Larvje  of  Ihidryas  grata  on  grape  vines  in  Iowa.  Not  generally  trouble- 
some.   Shake  them  from  the  vines  and  destroy  them. 

.  Hylobius  pales  from  Michigan.    This  and  Hylurgus  terebrans  have  greatly 
'njared  pine  forests  in  the  Southern  States. 

Epirxei-us  imbricatus  on  apple  in  Missouri.  Has  not  seen  it  in  Northern 
Illinois. 
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Arma  »pinosa  attacking  Colorado  potato  beetle  in  Illinois. 

Carikerworms.      (Prairie  Farmer, 1871,  v.  42,  p. .) 

Anisopteryx  I'e^niala  bears  cold  easily  and  in  mild  winters  issues  from  th^' 
ground  in  all  months.  Females  are  wingless  and  crawl  up  the  tree  to  de- 
posit eggs  on  twigs.  The  majority  Issue  from  the  ground  in  March:  e>rp< 
are  deposited  in  clusters  of  one  hundred  or  more:  young  hatch  soon  afkr 
leaves  begin  to  unfold,  and  after  three  or  four  weeks  enter  the  ground  !•• 
pass  the  winter.  They  are  general  feeders  but  most  destructive  to  thf 
apple  and  elm.  The  main  point  is  to  intercept  the  ascent  of  the  female<. 
For  this  purpose  troughs  filled  with  oil,  or  cloth  bands  smeared  with  tar, 
molasses,  or  melted  India-rubber,  and  fastened  around  the  tree  tninks,  bavr 
been  used.  Dusting  trees  with  lime  or  syringing  them  with  whale-oil 
.soap-suds  may  check  the  worms.  Late  fall  plowing  about  the  trees  is  <'f 
.some  utility. 

The  Chinch   Bug  once  more, — The   Hessian    Fly    and  othtr  Inserts.    (Prairie 
Farmer, 1871,  v.  42,  p. .) 

[See  16th  Rep.  State  Ent.  111.,  Apijendix,  p.  38.] 

The  most  common  and  destructive  enemy  of  fall  wheat  is  the  Hessiai 
fly.  Wheat  sown  as  lat«  as  the  last  of  September  in  a  great  measure  es- 
capes its  injuries. 

Notes  in  Season.    The  Plum  Gouger. — The  Camel  Cricket. — The   Apple  T«-"; 
Bffrer.—Hessian  Fly.    (Prairie  Farmer,  March  16,  1872,  v.  43,  p. .' 

Bosiridius  bicaudatus  burrows  into  apple  twigs,  probably  to  eat  the  pith 
and  for  shelter  during  hibernation,  and  apparently  breeds  elsewhere. 

The  Plum  (Jouger.— Beetles  found  in  kernels  of  preserved  plums.  It  will 
not  pay  to  try  to  keep  this  and  the  curculio  from  a  few  trees  only,  un- 
less they  are  well  isolated,  in  which  case  making  the  surface  beneath 
them  unfit  for  the  reception  and  transformation  of  the  grubs  might  cbetk- 
the  curculio,  but  would  not  answer  for  the  gouger. 

Mantis  ca)-o/ina.— Suggestion  that  it  be  reared  to  prey  on  other  in?^t> 
considered  impractical. 

Hessian  fly  reported  from  Kansas.— The  worst  insect  enemy  of  fall  wheat. 
The  principal  preveTitive  is  sowing  wheat  so  late  that  it  will  not  coui'- 
up  before  the  first  of  October. 

Thf  Coloradt)  Potato  Beetle.    Its  Destruction  bv  Machinery.    (Prairie  Farmer, 
March  30,  1872,  v.  43,  p. .) 

Data  not  yet  sufficient  to  predict  the  probable  future  of  this  ioM-^u 
Jiest  means  of  combating  them  are  hand  picking  and  applications  of  Fiiri^ 
ifreen.  Describes  and  figures  Squires's  machine  for  capturing  them.  Tr.'' 
use  of  Paris  green  at  first,  followed  by  the  machine  when  the  plants  are 
large  enough,  is  recommended. 

lifmuiL^eence  of  Be}ijamin  1).   Walsh.       (Prairie   Farmer,    April   13.   1871  v. 
43,  p.  -.) 

Mr.  Walsh  was  an  ea^entric  man.  and  his  chanicter  presents  a  numUr 
of  interesting  points.  His  devoted  study  of  nature  withdrew  him  in  a 
groat  measure  from  ordinary  associations,  enhanced  his  peculiarities,  au-l 
often  exposed  his  character*  and  motives  to  misapprehension.  lie  wa>  an 
Englishman  witli  a  great  deal  of  the  John  Bull  in  his  composition.  He  en- 
joyed a  sharp  controversy,  but  there  is  no  reason  to  suppose  that  he  har- 
lx)red  personal  animosity. 

Elected  as  alderman  of  llock  Island  in  opposition  to  a  clique  of  un- 
scrupulous politicians  he  served  fearlesslv  for  one  year  in  spite  of  atteiujtt^ 
at  intimidation  and  threats  against  his  life. 

Mr.  Walsh  was  unaccustomed  to  the  society  of  ladies  and  his  conversi- 
tion  was  said  to  be  sonjotimos  not  quite  in  accordance  with  the  conven- 
tionalities of  modern  society:  but  the  retired  and  studious  habits  of  hi- 
life  and  the  inKiuestioned  integrity  of  his  character  forbid  any  suspii'i<»n 
of  the  intrinsic  purity  of  liis  niind. 
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Among  those  not  in  sympathy  with  his  studies,  Mr.  Walsh  was  regard- 
ed by  some  as  little  better  than  a  madman,  by  Dthers  as  a  misanthropic 
rt'tluse :  and  he  was  not  unfrequently  the  object  of  ridicule  and  mischief. 

We  infer  from  statements  made  by  his  intimate  friends  that  his  reli- 
^rious  views  had  come  to  differ  materially  from  those  usually  entertained, 
but  that  he  ever  questioned  the  existence  or  providence  of  God,  we  have 
no  reason  to  believe. 

Qfffntions    Anmrered.     Eggs  in  Txrigs^  Bark  Lice,  etc,    (Prairie  Farmer,   Apr. 
27.  1872,  V.  43,  p. .) 

Insect  eggs  in  apple  and  maple  twigs  and  grape  vine  described,  and  the 
manner  in  which  they  are  placed  noted. 

The  Oyster-Shell  Bark  Louse.— Eggs  are  concealed  under  scales  through 
winter.  They  all  hatch  within  a  ])eriod  of  three  or  four  days  about  the 
middle  of  May  to  the  first  of  June,  when  strong  soap-suds  should  be  ai>- 
plied  with  brush  and  syringe. 

Borers  in  osage  orange,  killing  many  plants.  Syringing  the  plants  with 
whale-oil  soap  in  June  is  the  best  remedy  we  can  suggest. 

Jntmduction.    (2d  Ann.  Rep.  State  Ent.  111.  [third  of  the  series],  pp.  97,  98: 
Prairie  Farmer,  ,  1872,  v.  43,  p.  .) 

Letter  to  the  Governor  giving  details  of  office  work  and  reporting  loss 
of  the  Walsh  collection  in  the  Chicago  flre. 

Insects  Injurious  to  the  Ajyple.     (2d  Ann.   Rep.   State  Ent.   111.  [third  of 
the  series],  pp.  99-133.) 

The  Cankerworm  (pp.  99-116).  Abstract  in  Prairie  Farmer,  March  2. 
1872,  v.  — .  p.  — ).— This  insect  is  a  native  American  species  and  was  known 
in  Massachusetts  in  1789.  Distribution  given.  Adult  described.  Effgs. 
which  are  placed  on  various  trees,  hatch  in  April  or  May.  Caterpillars 
feed  on  the  foliage,  often  denuding  whole  orchards.  They  attain  full 
growth  in  al)OUt  one  month,  and  descend  two  to  six  inches  into  the  ground 
to  pupate  and  pass  the  winter,  mostly  emerging  in  the  first  mild  weather 
of  early  spring  and  ascending  the  trees  to  lay  eggs.  Record  of  observa- 
tions in  1871  given,  yielding  the  following  facts:  Moths  are  crepuscular 
in  habit.  Not  disturbed  by  cold  rains  or  snows.  Eggs  are  placed  on  un- 
tler  side  of  rough  scales  of  bark  and  in  crumpled  leaves  and  cones  of  the 
i*hycita  nebulo,  all  over  the  tree,  except  near  the  ground  and  on  the  smooth 
branches  and  twigs.  Some  stragglers  continue  to  ascend  as  late  as  the 
first  week  in  April.  Manner  of  feeding,  mode  of  migrating,  and  diurnal 
habits  of  larva  noted.  Experiments  with  boards,  kerosene,  and  coal  tar 
Kiven.  Summary  of  remedies:  Preventing  wingless  females  from  climbing 
the  tree  by  means  of  rope  and  tin,  or  tar  bands:  destroying  eggs  below 
hands  with  kerosene:  scraping  off  and  burning  loose  bark  of  trunk  and 
larg^er  limbs  where  no  bands  are  used,  in  which  way  many  eggs  may  be 
destroyed:  jarring  the  tree  and  sweeping  away  the  worms  with  a  pole,  as 
they  hang  by  threads,  and  Inirning  them:  syringing  foliJige  with  Paris- 
green  water  and  whale-oil  soap  to  kill  larvae;  mixing  corn  with  earth  at 
base  of  trees  and  letting  hogs  root  up  the  ground  for  it,  to  kill  pupa?. 

The  Apple  and  Walnut  Leaf  Crumplers,  Phycita  nebuh  and  Juglandui  {p]\ 
117-124).— These  insects  may  prove  to  be  phytophagic  varieties  of  one 
?ipecies.  Author's  account  of  P.  nebula  published  in  1853  reprinted.  [See 
>l).  Vi  ''Observations  uix)n  two  Species  of  Insects  Injurious  to  Fruit-trees, 
iVairie  Farmer.]  Subsequently  described  and  named  by  Walsh.  P.  ju- 
UlandLs,  n.  sp.,  feeds  on  walnut  and  hickory.  Comparison  of  characters 
and  habits  of  the  two  species.  Remedies:  Can  be  checked  by  throwing 
lime,  soap-suds,  or  Paris-green  water  on  the  leaves  on  which  they  are 
feeding.  Hand  picking  is  better.  Natural  enemies  very  elHcient.  Tachina 
flies,  Ichneumonidas  and  Chalcidida*  are  parasitic  on  tliem.  Winter  birds 
feed  on  them.    P.  juglandis  described  as  follows : 

''Length,  three  tenths  of  an  inch.  Expanse  of  wings,  seven  tenths,  cine- 
reous.   Top  of  the  head,  collar,  and   teguhiN  in   some  specimens,  almost 
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white.  Fore  wings  cinereous,  with  nearly  the  basal  third  usually  pa>r: 
a  large  triangular  blackish  spot  on  the  middle  of  the  costa,  Just  beyond 
which  and  nearly  in  the  middle  of  the  wing  are  two  black  dots,  placvfi 
transversely;  about  one  fourth  from  the  end  of  the  wing  is  a  very  obscure 
blackish  double  bar,  and  still  nearer  the  tip  an  obscure  row  of' blackish 
dots;  on  the  posterior  part  of  the  wing,  or  that  part  which  is  opposite  ihp 
costa,  arc  two  rather  large  pale  brick-colored  spots,  one  at  the  base  and 
the  other  one  third  of  the  way  to  the  tip.  Hind  wings  paler,  somewhit 
dusky  towards  the  tip.  Abdomen  inclining  to  pale  buff,  more  or  Ip>s 
distinctly  fasciate  with  black  at  the  bases  of  the  segments.  All  th^ 
above  characters,  except  the  occasional  whitish  on  the  head  and  thorax 
and  the  paler  base  of  the  wings,  are  found  much  more  conspicuously  on  the 
Fhyciia  mbulo.  Indeed,  these  marks  are  usually  either  wholly  or  partiaJy 
indistinguishable  on  the  P.  juglandis.  We  may  also  add,  as  a  pretty  cim- 
stant  distinctive  mark  between  the  two  moths,  that  the  two  dots  on  the 
fore  disk  of  the  upper  wing  in  P.  juglandis  almost  always  run  together  in 
P.  nebulOj  forming  a  very  short,  black,  transverse  bar." 

The  following  description  of  the  dipterous  parasite  of  P.  ne6u2o  is  given: 

^^Tachina  (Exorista)  phyciUT,  n.  sp.  Male.— Length,  two  tenths  of  an 
inch.  Antennae  black;  third  joint  twice  as  long  as  the  second.  Fa<€ 
silvery,  without  bristles  at  the  sides;  sides  of  the  front  with  a  dull  golden 
tint,  becoming  silvery  at  its  Junction  with  the  face;  the  middle  black' 
vitta  occupying  a  little  more  than  half  of  the  interocular  space;  frontal 
bristles  continued  down  the  face  to  opposite  the  Junction  oi  the  sewnd 
and  third  joints  of  the  antennae.  Palpi  blackish  brown.  Eyes  hairy. 
Thorax  black,  with  the  ordinary  umereous  stripes  scarcely  perceptible. 
Abdomen  black,  varied  with  cinereous  at  the  bases  of  the  segments:  a 
large  fulvous  spot  on  the  side  of  the  abdomen,  occupying  nearly  the  whole 
of  the  side  of  the  second  segment,  about  half  the  third,  and  sometimes  a 
small  spot  on  the  first ;  bristles  on  the  middle,  as  well  as  at  the  end.  of 
the  second  and  third  segments.  Venation  of  the  wings  of  the  usual  type; 
first  posterior  cell  almost  closed  before  the  end  of  the  wing;  fourth  k»ng 
vein  slightly  curved  beyond  the  angle;  fifth  long  vein  prolonged  to  tbe 
margin;  hind  cross  vein  moderately  curved.  Tarsal  claws  and  pulvilli  un- 
usually long. 

Female.— A  single  specimen,  a  little  larger  than  the  others,  was  obtained 
from  the  same  lot  of  Phycitae,  which  may  be  the  female  of  this  species. 
It  differs  as  follows :  Front  broader.  Antennae  inclining  to  brown.  The 
cinereous  markings  on  the  body  more  distinct.  The  tip  of  the  abdomt-n 
fulvous,  but  without  the  fulvous  spot  on  the  side,  and  with  the  tarsal 
claws  of  the  usual  length." 

Characters  of  Tachina,  Exorista,  and  Lydella  tabulated. 

Periodical  Cicada  (pp.  124-133).— The  year  1871  witnessed  one  of  the 
periodical  returns  of  this  insect.  Its  geographical  range  given.  Each  fe- 
male lays  about  four  hundred  eggs  in  twigs  of  deciduous  trees.  Melht"! 
of  egg-laying  described.  Time  of  hatching  varies  with  the  latitude  fn-m 
the  20th  of  July  to  the  last  of  August.  Eggs  in  twigs  that  die  do  ul»i 
usually  hatch.  Little  is  known  of  the  larval  history.  Instances  of  their 
<lepth  in  the  ground  given  and  Dr.  Smith  quoted  as  to  their  manner  of 
feeding.  The  adults  begin  to  appear  in  the  latter  part  of  May  and  l.^t 
five  or  six  weeks.  Geographical  extent  of  the  brood  of  1871  given.  Tlie 
damage  done  by  them  is  nothing  more  as  a  rule  than  a  severe  twig-prun- 
ing, though  young  orchards  and  nursery  stock  may  be  killed.  They  can- 
not be  driven  away.  Avoid  planting  a  nursery  or  young  orchard  on  clean-*! 
land  or  near  timber  when  their  reappearance  within  a  few  j-eare  is  ex- 
pected. 

In.sccts  Injunoxcs  to  the   Pear-tree.    (2d  Ann.   Rep.   State  Ent.    111.  [third  of 
the  series],  pp.  L'U-K^O.) 

The  Pear  Floa-Louse.— This  species,  seemingly  identical  with  Pgylh  ]'yr« 
of  Europe,  found  imbedded  in  the  axils  of  the  leaf-stalks  and  immerstHl  in 
the  exuding  sap.  Points  of  discrepancy  between  this  species  and  P.  ?"/''• 
given,  and  the  name  ar7urtca?ia  suggested  for  it  if  it  should  prove  distimt. 
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IntiefU  Injurious  to  the  Plum.    (2d  Ann.  Rep.  State  Ent.   111.  [third  of  the 
series],  p.  137.) 

The  Small  Bronze  Flea-Beetle  {HaUica  helxines).— Found  eating  holes  in 
leaves  of  plum,  apple,  and  pear,  leaves  in  some  cases  badly  riddled.  Hiber- 
nates as  imago,  pairing  May  6,  and  mostly  disappearing  by  the  middle  of 
the  month.    Lime  or  whale-oil  soap  suggested  as  remedies. 

LuiecUi  Injurious  to  the  Willow.    (2d  Ann.  Rep.  State  Ent.  III.  [third  of  the 
series],  pp.  138-140.) 

The  Spotted  Willow  Aphis.— Found  on  branches  of  Gray  Willow.  De- 
NCTibed  as  Lachnus  dentatus,  n.  sp.,  as  follows: 

'Length,  two  twelfths  of  an  inch;  expanse  of  the  wings,  six  tenths. 
Black;  abdomen,  darlc  ash-colored,  with  six  transverse  rows  of  black  dots. 
Antennas,  filiform,  as  long  as  the  head  and  thorax;  two  basal  joints,  short 
and  stout,  the  third  as  long  as  the  three  terminal  ones  united;  these  three 
equal.  Proboscis,  greenish  yellow  at  base.  Fore  wings,  with  the  usual 
stout  subcostal  vein,  and  a  very  elongate  stigma;  three  discoidal  veins, 
(exclusive  of  the  stigmatic  vein,)  much  wider  apart  at  their  tips  than  at 
their  bases;  third  vein,  two-forked;  hind  wings  with  a  sub-costal  and  two 
discoidal  veins,  the  latter  very  closely  approximate  at  base  and  divergent 
at  tip.  Thighs,  dark  honey-yellow,  broadly  tipped  with  black;  tibise, 
dusky;  reddish  at  the  base.  The  honey  tubes  are  sub-obsolete.  The  dots 
OD  the  abdomen  are  very  distinct,  especially  on  the  fully-grown  wingless 
individuals.  In  the  intermediate  rows,  the  dots  are  six  in  number,  the 
two  middle  ones  being  smaller  than  the  others.  Just  behind  the  middle 
of  the  abdomen,  and  occupying  the  place  of  the  two  middle  dots  in  the 
fourth  row,  is  a  somewhat  conspicuous  black,  conical  protuberance,  vary- 
ing in  size  in  dififerent  individuals,  and  sometimes  considerably  more  prom- 
inent than  is  represented  in  the  figure." 

Similar  species  mentioned. 

The  Willow  Bark  Louse  {Mytilaspis  salicis,  n.  sp.).— Received  from  Stark 
Co.  on  twigs  of  gray  willow.  Briefly  described  as  **a  pure  white  bark- 
louse  scale,  of  about  the  same  size  as  the  oyster-shell  bark-louse  of  the 
dpple  tree,  being  about  one  tenth  of  an  inch  in  length,  but  of  a  more 
regularly  oblong,  oval  shape,  and  exhibiting  but  little  of  the  curved  or 
mussel-shell  form,  which  gives  the  scientific  name  to  this  genus  of  Coc- 
cldae,  and  resembling  more  nearly,  both  in  form  and  color,  the  scales  of 
the  bark-louse  of  the  pine.  They  also  resemble  this  last  species  in  having 
blood-red  eggs." 

Eggs  about  seventy-five  under  each  scale.  Attempt  to  transfer  young 
Hoe  from  twigs  to  growing  willow  unsuccessful. 

Insects  Injurious  to  Grain.    (2d  Ann.  Rep.  State  Ent.  111.  [third  of  the  series], 
pp.  141-156.) 

The  Stalk-Borer.— Larvaa  bore  into  stalks  of  potatoes,  tomatoes,  and 
garden  flowers,  especially  dahlias  and  asters.  Now  repotted  as  very  de- 
structive to  wheat  in  Wisconsin.  They  do  not  reach  full  size  until  the 
last  of  July,  hence  may  not  find  the  wheat  long-lived  and  succulent  enough 
to  mature  them. 

The  Chinch  Bug  (pp.  142-156).— [See  16th  Ann.  Rep.  State  Ent.  111.,  Ap- 
pendix, p.  39.] 

V^eful  Parasites.    (2d  Ann.  Rep.  State  Ent.  III.  [third  of  the  series),  pp. 
157-158. 
The  Grasshopper  Parasite.— ^foma  gryllaHa,  n.  sp.,  described  as  follows : 

"They  are  of  an  oblong,  oval  form,  moderately  convex  and  having  an 
uneven  surface,  produced  by  four  shallow  depressions  on  the  upper  side, 
the  two  larger  near  the  middle,  and  the  others  behind  them.  The  body 
has  also  two  slight  constrictions,  giving  it  the  appearance  of  being  divided 
into  three  segments;  but  the  impressions  arc  superficial  and  only  visible 
iit  the  sides.    The  whole  surface  is  finely  striate   under  the  microscope. 
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the  striie  running  in  a  waving  transverse  direction.  The  mouth  orgaii- 
appear  to  be  reduced  to  tlieir  minimum  of  development.  The  only  \<\r 
visible,  externally,  is  a  minute  papilla,  on  each  side  of  which  are  i\> 
]>ristles,  the  inner  of  which  is  stouter,  tapering  to  an  acute  point.  '\u-, 
curved  inwards,  or  towards  its  fellow  of  the  opposite  side.  They  dirln- 
from  the  majority  of  acarides  in  having  but  six  legs,  and  these,  being  «•: 
but  little  use  in  so  stationary  a  creature,  are  short  and  slender,  project ir.^ 
but  little  beyond  the  outline  of  the  body.  They  are  six-jointed,  gjirni-^h'i 
with  short  stiff  bristles,  and  terminate  in  two  slender  curved  hooks.  The  an- 
terior and  middle  legs  are  closely  approximate  and  situated  near  the  anteri"- 
extremity  of  the  body;  the  iwsterior  are  set  a  little  nearer  to  each  oih^r. 
and  a  little  in  advance  of  the  middle  of  the  body,  being  inserted  at  tlf 
l>osterior  part  of  the  anterior  division  or  lobe.  Four  hairs  project  fn»Lj 
the  posterior  extremity  of  the  body." 

Found  on  under  side  of  basal  half  of  hind  wings,  apparently  adheriujr  \>y 
mouth.  Recent  diminution  of  numl>ers  of  grasshoppers  attributed  to  n. 
Infests  several  species. 

Notei<of  ttic  Sciuion.    (2d  Ann.  Kep.  State  Ent.  111.  [third  of  the  serie4  p^ 
159-1««. 

The  Lesser  Apple  Leaf-Folder.— Fears  of  it^s  increase  not  reali/tM. 
Traces  of  damage  by  the  spring  brood  are  found,  but  second  brood  seem- 
ingly abortive. 

Oyster-Shell  Bark  Lnise.— (Jreasing  over  the  scales  of  this  insect  is  fatal 
to  the  eggs  beneath.  Exi)eriments  made  with  lard,  kerosene,  and  litwv : 
oil  to  determine  effect  on  the  tree.  Lard  and  linseed  oil  produced  d«» 
effect.  Kerosene  damaged  the  tlrst  buds,  but  by  July  5  no  differein'»- 
could  be  seen  in  the  quantity  and  healthiness  of  the  foliage  on  the  treat*.'' 1 
trees  and  on  others. 

The  Pine  Leaf  Scale-Insect.— Natural  history  treatetl  in  first  rei»i>rt. 
deferred  to  now  to  add  observations  on  time  of  hatching  of  first  brrw^l. 
Eggs  were  generally  found  hatched  on  2.")th  of  May,  but  not  so  earh  a> 
the  10th.  Found  only  on  the  lowest  branches,  hence  cutting  off  and  burn- 
ing these  will  aid  in  destroying  them. 

The  Colorado  Potato  Beetle.— Appeared  in  Spring  in  greater  nunilHi-- 
than  ever  before,  but  by  July  reports  became  more  favorable,  and  a  tolti- 
able  crop  of  potatoes  was  raised.  This  change  is  attributed  in  part  t" 
hand  picking,  the  use  of  Paris  green,  and  the  increase  of  natural  enemies-, 
especially  Arma  spinosa  and  JiipiMMlamia  m4icul(ita,  Sciuires's  machine  l"r 
capturing  iX)tato  beetles  described  at  length  and  figured. 

The  White  Grub;  The  Colorado  Potato  Beetle;  The  Peach   Boot  Bi^nr;  ami  '^ 
Apple  Cnrciih'o.    (Prairie  Farmer,  May  11,  1872,  v.  43,  p.  .) 

Publishes  notes  from  Prof.  Burrill,  of  the  Industrial  University,  on 
white  grub.  Colorado  i)Otato  beetle,  and  peach  borer,  and  coramentN  < '' 
each.  Boiling  and  mauling  as  a  measure  to  destroy  the  white  grub  <<m  i 
be  used  only  on  grasses,  the  rolling  of  doubtful  l)eneflt.  Swine  and  (lii<  -^ 
hunt  them  assiduously.  Colorado  ix)tato  lieetles  winter  as  a^lults  in  theearifi 
and  sheltered  places.  Peach  root  l>orers  are  usually  destroyed  by  renu'vii :. 
the  surface  soil  and  scraping  the  affected  parts  with  a  hoe.  The  uv'  4 
hot  water  and  mounding  suggested. 

The  Apple  Curculio  received  from  Springfield,  found  in  an  apple,  wlier" 
it  was  hibernating. 

The  Sax)-siicler.    (Prairie  Farmer,  June  1,  1872,  v.  43,  p.  .) 

Mr.  A.  C.  Hammond,  of  Warsjiw,  writes  that  borers  are  almost  im  - 
formly  gone  from  his  apple-trees  where  the  perforations  of  this  l)ird  (h'^ui. 
and  that  he  has  often  sc^en  them  catching  codling  moths  from  fences,  otr.. 
and  under  apple  bark.  LeBaron  mentions  the  two  species  [?]  known  a^ 
sai)-sucker,  and  describes  the  work.  Their  purpose  cannot  be  to  seoun 
tlie  sap,  as  they  work  in  the  fall  and  on  evergreens.  The  insect  th<orv 
is  still  more  improbable,  and  the  liest  explanation  is  that  thev  feed  "H 
*'-^  render  sap  wood.    They  do  not  usually  injure  the  tree.     Both  si>h:'-« 
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feed  extensively  on  all  wood  borers  and  bark  borers.  The  downy  woodpecker 
has  lieen  seen  working  at  the  base  of  apple-trees,  doubtless  to  secure  the 
rouml-headed  borer:  and  it  is  an  efficient  destroyers  of  cwlling-moth 
lanie.  In  the  specimens  sent,  the  bird  was  evidently  after  the  borers, 
every  hole  leading  to  a  burrow.  The  balance  of  testimony  is  strongly  in 
favor  of  even  the  sap-sucker. 

SniUhern    Illinois, — Curculio   Ex^evmicea.     (Prairie    Farmer,   June   1.'),    1872, 
V.  4:i,  p.  .) 

When  peaches  are  tolerably  abundant,  a  good  crop  can  be  harvested  in 
spite  of  the  curculio.  Disputed  question  whether  there  is  more  than  one 
l>ro<)d.  and  whether  it  ever  hibernates,  at  least  in  numbers,  in  the  imma- 
ture state,  answered  by  the  weight  of  testimony  in  the  negative.  Facts 
opiKJsed  to  this  conclusion  are  the  capture  of  pale  soft  adults  on  canvas, 
liuding  adults  in  spring  with  clay  sticking  to  them  as  though  just 
emerged,  and  accessions  to  their  numbers  in  the  latter  part  of  June,  re- 
•liiiring  longer  period  of  attention  to  save  fruit.  Measures  now  practiced 
are  jarring  into  curculio  catchers  of  canvas,  on  frames,  or  to  the  ground, 
where  they  gather  under  chips  and  are  captured. 

Tht  Amiy  Worm,    (Prairie  Farmer,  June  29,  1872,  v.  43,  p. .) 

In  Iowa.  Larva  and  its  habits  of  travel  described.  Eggs  are  laid  at 
the  roots  of  grasses.  Moth  described.  The  sudden  increase  of  the  army 
worm  occurs  when  a  wet  or  tolerably  wet  season  follows  a  very  dry  one. 
Causes  producing  periodical  increases  are  imperfectly  understood.  Pitches 
explanation  quoted,  and  objected  to.  No  single-brooded  insect,  like  the 
army  worm,  win  be  greatly  multiplied  in  one  year..  Eggs  from  which  the 
worms  of  this  year  are  hatched  must  have  been  laid  by  moths  of  the  pre- 
ceding year,  and  undoubtedly  in  low  grounds.  Remedies:  Burning  mead- 
f»ws.  especially  sloughs  and  low  ground,  in  fall  or  winter  before  eggs 
hatch  in  the  spring;  fall  plowing  to  burj'  eggs  or  starve  \'oung:  obstruct- 
ing progress  of  the  worms  by  plowing  furrows  across  their  path:  allowing 
hogs  and  poultry  to  feed  on  the  larva*,  of  which  they  are  very  fond. 

Rejx)rts  received  of  injuries  by  cankerworm  in  Wisconsin  and  parts  of 
Illinois. 

('uttcormit,     and  Brief  NoteH  on  InsectH  Sent.    (Prairie   Farmer,  Julv  13,  1872, 
v.  43,  p.  .) 

Cutworms  very  abundant  in  Illinois  and  contiguous  states  on  the  north, 
east,  and  west.  Astonishing  report  from  Michigan  of  the  numljer  caught 
under  small  wads  of  clover,  about  as  large  as  an  apple,  placed  uix)n  the 
ground  over  night.  From  these,  worms  were  captured  by  the  thousand, 
thirty  to  eighty  to  each  wad,  15,000  being  killed  on  June  4.  They  are  all- 
night  feeders,  lying  torpid  through  the  day,  sometimes  under  shelter,  but 
more  commonly  burrowing  in  the  ground.  Clover,  as  used  al)ove  or  thrown 
loosely  in  mats  on  the  ground,  chips,  etc.,  may  be  used  as  traps.  They 
may  also  be  dug  by  hand  from  their  burrows  near  the  injured  plants. 
Climbing  cutworms  are  sometimes  quite  destructive  to  dwarf  and  nursery 
trees.    Cutworms  flourish  best  in  light  loamy  or  sandy  land. 

G^opinus  incrcissatm,  a  rare  beetle  from  Illinois. 

ChrysofjothriH  femorata  iniwritifi^  soft  maples  at  Rantoul,  III.  Anoint  trees 
with  soft  soap. 

Laphria  tltoracica  killing  honey  bees  at  Jacksonville,  III. 

Egg  mass  of  tent  caterpillar  of  the  apple  on  twig  of  currant  from  Iowa. 

Witod'Borern  in  general,  and  the  Pecan  Hickory  Borer  in   particular.      (Prairie 
Farmer,  Aug.  10,  1872,  v.  43,  p.  .)     ♦ 

A  few  of  the  wood  borers  are  larva*  of  moths,  but  the  great  majority 
are  larva*  of  Coleoptera.  These  eat  their  way  but-  a  few  inches  each  year. 
They  are  footless,  traveling  bv  friction  against  the  sides  of  thoir  burrows, 
except  the  Ptinida*  and  Bostrichida*  [Ptinida*],  which  have  six  short  feet. 

-8 
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Scolyttis  4-sinnogu8  and  muticu8  found  by  a  correspondent  attacking  th^» 
terminal  twigs  of  the  pecan.  Short  descriptions  of  both  species  and  their 
work  given.  The  only  available  remedy  is  to  trim  off  and  burn  the  in- 
fested twigs. 

Aitim  splnosa  seems  in  some  places,  according  to  reports,  to  be  effec- 
tively diminishing  the  number  of  potato  beetles. 

CIdnch  Bug  Expetiences  of  W^,    (Prairie  Farmer,  Aug.  24,  1872,  v.  43,  p. . 

[See  16th  Rep.  State  Ent.  111.,  Appendix,  p.  40.] 

The   Chickascur  Plum   in    its  Relation   to  the  CurculionidcF.    (Prairie  Farmer. 
Sept.  7,  18:2,  V.  43,  p.  .) 

Brief  description  of  this  plum,  remarks  on  its  cultivation  in  the  norih- 
ern  part  of  the  State,  and  popular  names  given.  It  is  asserted  that  a 
crop  of  this  plum  has  never  been  lost  by  insect  damages.  Both  curculio 
and  plum  gouger  visit  it  to  feed  and  to  deposit  eggs,  making  the  usual 
incisions,  but  the  eggs  or  larvae  generally  perish  without  injuring  the 
fruit.  The  plum  gouger  larva  seems  to  penetrate  into  the  kernel  ami 
then  all  trace  of  it  is  lost.  Larva?  hatched  late  die  without  penetrating  the 
hardened  shell  of  the  kernel.  In  one  lot  of  sixty  plums,  however,  the 
gouger  had  matured  in  six,  and  half-grown  larva*  of  the  plum  curculio 
have  been  seen  in  plums  on  isolated  trees. 

The  Oraiye  Leaf- Louse  mid  other  Insects.    (Prairie   Farmer,  Sept.  21.  1872,  v. 
43,  p.  .) 

Leaves  of  Clinton  grape  vine  from  Kansas  are  covered  with  galls  of 
Phylloxera  vastatiix.  Early  in  the  season  few  galls  are  seen  on  the  leaves, 
but  from  these  a  numerous  progeny  soon  cover  them.  Enemies  destroy 
many,  but  those  which  survive  retreat  to  the  roots  as  winter  approachcf>, 
and  remain  until  spring,  when  the  fertile  females  return  to  the  foliajj? 
and  start  a  new  generation.  Recently  found  to  be  identical  with  r. 
vastatinx  of  Europe,  known  as  one  of  the  worst  scourges  of  the  vine.  It 
Heenis  to  be  a  native  of  America,  and  is  almost  entirely  confined  to  the 
Clinton  grape.  No  more  vines  of  this  variety  should  be  planted.  The 
origin  of  the  pest  in  Europe  not  definitely  known,  perhaps  introducetl 
from  this  country. 

Ips  ouadrimnculata  found  under  dead  loose  bark  of  apple-trees  near  iht 
ground.    Probably  feeding  only  on  decayed  vegetable  matter. 

llie  Peshtigo  Army  Worm.    (Prairie  Farmer,  Oct.  5,  1872,  v.  43,  p.  — .) 

Refers  to  previous  article  [see  (p.  25)  **TheArmy  Worm, -'Prairie  Fanner], 
and  the  conclusion  that  the  army  worm  hibernated  in  the  i^  state. 
burning  grass  being  therefore  recommended  as  a  remedy.  The  excessive 
prevalence  of  this  insect  at  Peshtigo,  Wis.,  the  year  following  a  contla- 
gration  that  devastated  that  region,  renders  untenable  the  egg-hibernat- 
ing supposition,  and  compels  the  belief  that  they  hibernate  as  pupa* 
under  ground.  The  army  worm  rarely  api)ears  two  succe^ssive  yeare  in 
the  same  place,  owing  to  parasites. 

Insedft  InjurUniH  to  Cucuml)er^   Squashy    and  Melon  Vines.      (Prairie    Farmer. 
— ,  1872,  V.  43,  p.  -.) 
Two  principal  insects  that  attack  these  vines  are  the  striped  cucuml^r 
beetle  and  the  scjuash  bug:  and  to  these  may  be  added  the  cucumber  flea- 
beetle  and  the  pickle  worm. 

The  following  remedies  for  the  Striped  .Cucumber  Beetle  have  bet-n 
used:  Dusting  with  lime,  soot,  or  ashes,  often  effective;  dusting  with  Pa n^ 
green  diluted  with  twenty  parts  of  flour,  used  with  success:  ^-atering  with 
a  strong  solution  of  hen  manure,  an  old  remedv  and  one  of  the  best; 
planting  a  large  number  of  seeds  in  a  hill  so  as  to  allow  for  the  destnic- 
tion  of  some  of  them:  enclosing  the  hill  in  a  square  box  of  siding,— the 
l>est  remedy  of  all.    Open  boxes  seem  to  be  as  effective  as  those  covered 


27 

with  gauze.  The  larvae  of  this  insect  hatch  from  eggs  placed  on  the  vine 
just  below  the  surface  of  the  ground,  and  burrow  into  the  roots,  destroy- 
ing the  vine.    The  only  remedy  is  to  keep  away  the  mature  beetles. 

The  Squash  Bug  punctures  the  vine  near  the  ground  and  sucks  out  the 
sap.  Usually  found  in  pairs.  Hand  picking  and  trapping  under  chips  the 
best  remedies.    Young  do  no  serious  damage. 

The  Cucumber  Flea-beetle  not  known  to  do  serious  injury  in  the  West. 

The  Pickle  Worm  was  destructive  in  1869  in  many  localities.  It  was 
little  known  before,  and  has  been  s(*^rcely  heard  of  since. 

Essay  upon  the  Connectuni  between  Scientific  and  Practical  Entomology,    (Trans. 
III.  State  Hort.  Soc.,  1871,  pp.  108-112.) 

The  scientific  and  practical  are  rarely  united  in  any  great  degree  in  the 
same  Individual.  Presumes  the  two  qualities  to  be  brought  into  exercise 
to  a  reasonable  extent  in  a  state  entomologist.  It  is  the  duty  of  the 
State  Entomologist  to  give  to  insects  of  economic  interest,  correct  and  ap- 
propriate names;  to  determine  the  times  and  seasons  when  noxious  insects  are 
most  exposed  to  the  operations  of  destructive  applications,  or  when  their 
multiplication  can  be  most  effectively  prevented;  to  bring  to  the  investiga- 
tion of  this  subject  those  habits  of  patient  study  and  close  and  rigid  scrutiny 
which  it  is  the  nature  of  his  pursuits  to  foster  and  confirm;  and  to  put  on 
record  every  important  fact  and  observation  relating  to  noxious  insects. 
It  is  only  by  the  cooperation  of  those  most  interested  in  this  subject  that 
the  ))eneflts  of  this  office  may  be  secured. 

Lecture  on  Insects.    (Fourth  Ann.  Rep.  Bd.  of  Trustees  111.  Industrial  Univ. 
for  1870-71,  pp.  163-180.) 

A  general  article.  The  chinch  bug  discussed  at  considerable  length. 
[See  16th  Rep.  State  Ent.  III.,  Appendix,  p.  41.] 

Official  Statement  of  the  State  Entomologist,    (Prairie  Farmer, 1872,  v.  43, 

p. .) 

Report  of  work  done  since  appointment.  Eleven  large  drawers  of  in- 
sects transmitted  to  the  Illinois  University,  which  are  said  to  be  in  almost 
daily  use.  Literary  work  in  the  lines  of  almost  daily  correspondence  on 
insects  with  people  of  this  and  adjoining  states,  contributions  for  the 
press,  and  lectures  before  agricultural  and  horticultural  societies  and  under 
the  auspices  of  the  State  University.  The  preparation  of  a  convenient 
text-book  for'  beginners  also  under  way,  to  be  published  in  installments 
with  his  annual  report;  not  intended  to  interfere  with  private  enterprise, 
but  expected  to  increase  the  demand  for  such  books.  No  other  branch  of 
natural  history  can  compare  with  this  in  importance.  Appropriations  dis- 
^'ussed. 

1873. 

liqjffii  on  EntomoIo(/y.    (Trans.  III.   State   Hort.   Soc,    1872,   N.  Ser.,  v.  6, 
•     pp.  151-159.) 

Educational  methwls  heretofore  have  been  too  abstract.  The  plan  now 
agitated  is  to  fix  attention  upon  things  present,  tangible,  and  practical. 
It  has  been  proposed  to  introduce  natural  history  in  place  of  some  of 
the  discarded  matter.  Education  classified  as  essential,  special,  and  gen- 
^ral.  Of  essential  education  there  is  extremely  little.  The  field  of  gen- 
eral education  is  wide  and  diversified.  Extremes  to  be  avoided  in  select- 
ing from  the  latter.  Utility  of  natural  history  discussed.  From  a  prac- 
tical point  of  view,  insects  seem  the  only  animals  there  is  much  use  in 
studying.  The  study  of  nature  is  especially  suitable  to  furnish  occupji- 
tion  and  entertainment  during  youth  and  old  age.  Teaching  of  ento- 
mology and  use  of  text-books  discussed.  Books  on  the  subject.  Deficiency 
of  suitable  text-books. 
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Pi-eMut  State  of  Noxious  Insects.    (TraQS.  HI.  State  Hort.  Soc.,  1872,  N.  Ser.. 
V.  «,  pp.  257-262.) 

Insects  vary  extremely  in  the  method  and  degree  of  their  prevalencv. 
Their  multiplieation  at  times  is  astonishing.  The  two  of  greatest  interest 
to  horticulturists  of  Northern  Illinois  are  the  oyster-shell  bark  louse  and 
the  cankerworm.  These  hark  lice  are  diminishing  through  the  agency  «»f 
Acari  and  a  chalcid.  In  some  of  tjie  more  northern  sections,  these  enemies 
seem  wanting.  Describes  an  attempt  to  transport  the  chalcid  to  that 
region.  [See  (p.  29)  '^Transportatlonof  Useful  Parasitic  Insect*."  3d  Rep.  Sislk^ 
Ent.  111.  (fourth  of  series).]  Discussion  on  cankerworm.  and  on  coal  tar 
and  other  insecticides. 

lecture  on  Insecti*.    (5th  Ann.  Kep.  Board  of  Trustt^es  111.  Industrial  Tniv.. 
1871-72,  pp.  l«3-200.) 

Mentions  the  importance  of  practical  education  and  the  place  of  ajiri- 
culture  and  its  collateral  branches.  Among  these  the  science  of  ent**- 
mology  holds  no  insignificant  place.  The  extensive  cultivation  of  certain 
plants  has  been  followed  by  an  excessive  increase  of  some  of  their  ins^TT 
enemie*  Examples  cited  from  past  seasons,  among  them  the  chinch  Imj:. 
which,  over  a  territory  one  hundred  miles  wide,  commencing  in  Western 
Indiana  and  extending  more  than  four  hundred  miles  westward,  has  tv- 
duced  spring  wheat  to  about  a  quarter  crop,  barley  to  less  than  half  a 
crop,  and  oats  to  not  more  than  three  quarters  of  a  crop,— a  loss  of 
alKJUt  $10,000,000  for  Illinois  and  SiiO.OOO.OOO  for  the  Northwestern  State>. 
Number  of  injurious  species  of  insects  in  the  countr>'  is  about  one  hun- 
dred. Whole  number  of  species  in  Illinois  is  about  20,000.  Two  princiijal 
methods  of  counteracting  insect  injuries:  by  direct  attack  and  destruc- 
tion of  them;  and  by  obtaining  and  making  use  of  a  knowledge  of  their 
habits.  To  illustrate  the  latter,  remedies  for  the  oyster-shell  bark  Um^e. 
Saperda  hivittata,  Hessian  fly,  and  Colorado  potato  beetle  are  given  and 
explained.    Uses  of  Insects  noted  and  illustrated. 

Introduction.    (3d  Ann.  Rep.  State  Ent.  111.  [fourth  of  the  series].  Part  l>l. 
pp.  v-vii.) 

The  State  Entomologist  is  expected  to  advance  the  scientific  as  well  a> 
the  practical  interests  of  the  State.  The  recent  introduction  of  natunii 
history  into  the  public  school  creates  a  need  for  elementary  treatise^. 
Hence  a  work  of  this  kind  is  here  begun.  Further  notes  on  the  content'* 
of  this  report. 

Insects  Injurimus  to  the  Apple.    (3d  Ann.  Rep.  State  Ent.  III.  [fourth  of  the 
series],  Part  1st,  pp.  167-192.) 

The  Codling  Moth  or  Apple  Worm  (pp.  167-185:  Pniirie  Farmer.  May 
24.  1873,  V.  44,  p.  161;  Ibid.,  June  7,  1873,  p.  178).— Among  fruit-damaginp 
insects  this  one  holds  the  first  place.  It  hibernates  ivs  a  larva  in  cocoon*^ 
under  bark  or  in  fissures  of  the  tree  and  pupates  within  two  or  three 
weeks  of  its  appearance  as  a  moth  in  the  spring,— the  summer  bro<»(i 
within  a  few  days  after  spinning  cocoons.  Moths  appear  in  the  ^prinif 
al)out  the  time  the  apple  blossoms  open,  earlier  southward,  at  the  rat€"f 
al)out  one  week  for  each  hundred  miles  of  latitude.  Eggs  are  placed  in  the 
calyx  end  of  young  apples,  and  hatch  in  the  course  of  a  week.  Younir 
larva?  described.  Subsequent  history  outlined.  Length  of  life  in  the 
several  stages  given.  The  following  points  noti»d:  As  a  general  rule,  l^it 
one  egg  is  laid  on  each  apple,  though  another  is  frequently  added  hv  a 
second  moth,  especially  among  the  second  brood.  Eggs,  about  fifty  in  each 
female,  unequally  developed,  hence  not  all  laid  at  once.  Imagos  live  aUmt 
a  week.  They  feed  in  confinement  on  sugar  and  apple.  Appears  to  l)e  one- 
brooded  in  more  northern  localities.  Practical  treatment  grouped  under 
four  heads:  destroying  the  insects  in  their  winter  quarters,  picking  wormy 
apples  from  the  tree,  gathering  wormy  apples  from  the  ground  or  letfinj: 
swine  and  sheep  have  the  range  of  the  orchard,  and  entrapping  the  worms 
in  bands  or  other  contrivances.  Natural  enemies  are  the  woodpeckers,  two 
species  of  ichneumon  fly,  a  Trogosita,  and  Arma  spiiiom.    Expe^iment^  to 
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determine  time  of  leavintf  apple,  show  that  about  one  half  drop  to  the 
jfround.  and  the  other  half  descend  the  tree.  Time  of  examining  bands 
dis(!ussed. 

The  Yellow-Xecked  Apple-tree  Caterpillar  (pp.  186-192).— Moth  and  larva 
described.  Life  history  and  habits  treated.  Food  plants  mentioned.  They 
winter  as  pupa^  and  appear  as  adults  at  different  times,  from  June  10th 
to  as  late  as  July  18th.  This  insect  presents  one  of  the  best  examples  of 
phytophagic  variation,  Different  varieties  compared  and  experiments  of 
changing  f(K)d  plants  mentioned.  Seems  to  think,  with  Walsh,  that  varia- 
tions cannot  be  relied  upon  as  8i)eciflc  characters.  Their  gregarious  habits 
make  it  easy  to  gather  and  burn  them  while  feeding  or  molting. 

Inspects  L\jurioHs  to  the  CotUmwood.  [M  Ann.  Rep.  State  Ent.  111.  [fourth  of 
the  series].  Part  1st,  pp.  198-109;  reprinted  in  part  in  Prairie  Farmer, 
June  28.  1873,  v.  44,  p.  201.) 

Poplar-leaf  (Jail-louse  [Pemphigus  popuUcauU^t).  —  Forms  a  gall,  most 
abundant  on  lower  branches,  of  the  size  of  a  small  marble,  at  the  base  of 
the  leaf  of  the  Cottonwood.  The  galls  are  formed  by  a  little  fold  of  the 
leaf  which  subsequently  enlarges,  but  the  edges  or  the  fold  never  unite. 
They  are  formed  in  May.  Each  gall  is  occupied  by  a  single  wingless  fe- 
male, which  by  midsummer  produces  a  numerous  progeny.  Black  eggs 
found  in  fall  imbedded  at  base  of  buds.  A  curious  habit  of  throwing 
liquid  globules  from  the  galls  mentioned.  Anthocoris  mii^uloms,  a  chalcid 
larva,  a  Syrphus  larva,  and  an  ichneumon  larva  are  found  in  the  galls 
late  in  the  season,  and  greatly  reduce  their  numbers. 

Divides  plant  lice  into  four  sections.  First,  the  leaf-lice,  with  antennae 
and  honey  tubes  long,  living  on  foliage  and  new  growths.  These  are  very 
sensitive  to  weather  changes.  The  common  remedy  is  fumes  of  tobacco. 
Second,  the  twig-lice  (Lachnus),  with  short  honey  tubes  and  6-jointed  an- 
tenna?, on  smaller  limbs  of  certain  trees.  Third,  the  root-lice,  with  an- 
tennae short  and  honey  tubes  wanting,  infesting  roots,  and  the  most  seri- 
ous pests.  Infested  roots  should  be  dipped  in  hot  soap-suds  or  tobacco 
water.  Fourth,  the  gall-lice.  These  are  difficult  to  kill,  but  do  not  seri- 
ously attack  any  fniits  except  the  grape.  The  papulicaulis  gall  is  mostly 
on  the  lowest  branches,  while  that  of  P.  vagabundus  is  often  seen  on  the 
topmost  twigs.  Other  examples  of  similar  habits  mentioned.  Such  facts 
niay  be  turned  to  account  in  combating  noxious  insects  by  removing  the 
portion  attacked. 

Transportation  of  Useful  Parasitic  Insects,  (3d  Ann.  Rep.  State  Ent.  111. 
[fourth  of  the  series].  Part  1st,  pp.  200-202;  Prairie  Farmer.  Julv  27, 
1872,  V.  43,  p. .) 

Chalcis  mytilaspidis  is  a  destructive  parasite  of  the  oyster-shell  bark 
louse.  The  fact  that  one  brood  hibernates  as  a  larva  beneath  the  scales, 
j^ug^ested  the  possibility  of  conveying  it  while  in  that  condition  to  in- 
fested regions  not  yet  reached  by  it.  Early  in  the  spring  of  1871,  a  bun- 
<lle  of  twigs  with  parasitized  scales  was  taken  to  Galena  and  the  twigs 
lied  upon  infested  trees  in  three  different  orchards.  About  one  year  later, 
a  few  holes,  probably  those  of  a  chalcid,  were  found  on  twigs  from  some 
of  the  trees.  On  July  13,  one  of  the  experimental  trees  was  thoroughly 
exanained,  and  showed  a  considerable  number  of  scales  perforated  by  chal- 
^ids.    The  results,  if  not  conclusive,  were  extremely  encouraging. 

Outlines  of  Entomology.    Insects  in  general.    (3d  Ann.    Kep.   State  Ent.  111. 
[fourth  of  the  seriCvS]   part  2d   pp.   1—37;    reprinted   in   the  4th  Ann. 
Rep.  State  Ent.  111.  [fifth  of  the  series],  1874,  pp.  1-37.) 
Subject  extensively  discussed  under  the  following  headings: 
Insects  in  general. 
Internal  structure  of  insects. 
Nervous   system,   circulatory   system,    respiratory  system,   digestive 
system,  secretory  system,  muscular  system. 
Organs  of  the  senses. 
Sounds  produced  by  insects. 
Metamorphoses  of  insects. 
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Sexes  of  insects. 
External  structure  of  insects. 
Head  and  its  appendages:  thorax  and  its  appendages:  abdomea   and 
its  appendages. 
Capturing  and  preserving  insects. 

Magn  i f y i  ng  glasses. 
Instinct  of  insects. 

Insects  from  a  practical  point -of  view. 
(Toneral  utility  of  insects:  division   according  to   food:  diflferenre  of 
food  of  larva  and  perfect  insect:  distinction  between  noxious  and  in- 
jurious insects:  number  more   imix)rtant  than  size:    treatment  ot 
injurious  insects. 
Use  of  learned  and  scientific  terms. 
Classification  and  nomenclature. 
Division  of  insects  into  orders. 
Order  Coleoptera. 
External  anatomy:    larva*  and   pupte:   Coleoptera   from   a  practical 
ix)int  of  view;  aids  in  classifying  the  Coleoptera:  classification  ni 
the  Coleoptera:  Pentamera:  synopsis  of  Pentamera. 

IntrtHluctory  Noteji — The  Cniikertcoi'm,     (Prairie  Farmer,   March   1.   1873,   v. 
44,  p.  '<M.) 

The  cankerworm  is  obtaining  a  foothold  in  Illinois  and  Wisconsin.  LifL- 
history  reviewed.  Measures  now  directed  to  preventing  the  female  fnjm  a-i- 
conding  the  trees:  but  this  continues  through  such  an  extended  periui 
that  the  results  have  been  largely  failures.  Perhaps  better  to  fight  th<- 
insect  at  some  other  period  of  its  life. 

The   Cankei^tronn    Continued  and  Compared  with  the  Codlinfj  Worm,     (Prairie 
Farmer,  March  22,  1873,  v.  44,  p.  89.) 

Compares  damages  of  cankerworm  and  codling  moth.  Codling  iiK»th 
damages  only  a  part  of  the  fruit  and  does  not  injure  the  tree:  the  ranker- 
worm  continues  its  work  till  the  tree  is  killed,  and  being  wingless,  then 
dies  of  starvation.  In  the  life  history  of  the  cankerworm  there  is  a  i>e- 
riod  of  about  three  weeks  between  egg-laying  and  hatching.  Eggs  are 
placed  largely  on  under  side  of  ])ark-scales  (m  trunk  and  larger  branches. 
Scraping  off  and  burning  the  loose  bark  at  this  time  destroys  large  num- 
bers, and  those  remaining  may  be  killed  by  powerful  applications.  Kero- 
sene will  do  this,  Imt  must  be  applied  to  trees  with  caution.  Hot  lye 
may  prove  more  satisfactory. 

Ansuers  to  Corrc'-ipondents.  (Prairie  Farmer,  March  29,  1873,  v.  44,  p.  l^' 
The  l^ag  Worm  sent  from  New  Jersey. — It  is  distributed  throughout 
the  Middle  and  Southern  States  but  not  as  far  north  as  Chicago  or  New 
England.  Habits  described.  They  have  a  few  parasites.  The  cases  should 
l)e  gathered  in  winter  and  burned.  Infested  cities  should  offer  rewards 
for  their  destruction. 

Eggs  of  Tussock  Moth  from  Missouri. — Eggs  are  laid  on  cocoons,  which 
may  be  easily  collected  in  winter.  Caterpillars  are  solitary,  though  stmie- 
tinie  numerous  enough  to  nearly  defoliate  a  tree. 

Remedy  for  Bark  Lice.  Examine  trees  daily  after  the  middle  of  May. 
with  a  magnifying  glass,  until  young  lice  are  seen  crawling.  Then  wa^^h 
trunk  and  limbs  with  lye  or  strong  soap-suds  and  spray  tender  twigs  with 
a  weaker  solution  of  the  same. 

Fungi  upon  Insects.  Grubs  with  a  fungus  sprouting  from  the  liead. 
from  Lincoln,  111.  Questions  whether  fungoid  growth  in  insect  Is  cause  (•r 
consequence  of  disease. 

Th(  Sotdier-Bng  and  tJie  Codling  Worm. — A   Xeic  Kind  of  Grub  in  AppU-tn^^ 
(Prairie  Farmer,  April  12,  1873,  v.  44,  p.  113.) 

Publishes  observations  of  Iowa  correspondent  on  Arma  npinosc^  It  at- 
tacked not  only  pt)tato  beetles,  but  also  currant  worms  and  codling  moth 
larvce,  inserting  its  beak  into  the  burrow  of  the  young  larva  in  the  applt'* 
The  codling  moth  has  but  few  natural  enemies. 
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(Jrubs  found  in  apple-tree.— Long-tailed  Syrphus  larva?  from  the  heart 
of  an  apple-tree.  Not  naturally  wood  borers;  inhabit  stagnant  water  and 
rotten  wood:  perhaps  bred  in  a  cavity  filled  with  water. 

Bark  Lice    on    Lemons.— Supposed    New    Carpet    Moth.— Apple    Ticiy   Pi'uners. 
(Prairie  Farmer,  April  26,  1873,  v.  44,  p.  133.) 

A  lemon  infested  with  baric  lice  sent  with  the  inquiry  whether  they  are 
not  the  apple  bark  louse,  and  if  the  latter  may  not  have  been  introduced 
on  lemons.  The  resemblance  is  very  close.  A  species  rarely  feeds  on  so 
diverse  food  plants.  The  apple  species  inhabits  the  trunk  and  branches, 
the  lemon  species  the  fruit.  Scattered  among  the  female  scales  are  a 
number  of  male  scales:  this  mingling  of  sexes  does  not  occur  in  the  apple 
species.  The  latter  has  multiplied  most  extensively  in  a  cold  climate,  the 
lemon  species  in  a  mild  climate,  and  would  have  spread  to  the  southern 
apple-trees  first.  Hence  it  is  scarcely  possible  that  they  are  the  same 
si)ecies. 

Supposed  new  Carpet  Moth.  Specimens  show  this  to  be  the  larva  of 
AUageniui  pellio.  Benzine,  kerosene,  or  a  solution  of  red  pepper  would  be 
effectual  remedies.  Dipping  the  infested  pieces  into  boiling  water  is  the 
best  remedy  for  the  time  being. 

Bostrichius  hicaudfiiiis  received  from  Kansas,  where  it  is  working  on  apple 
twigs.     Trim  off  the  damaged  twigs  and  burn  them. 

Paris  Green  and  other  Bennedies  for  Leaf-eating  insects.    (Prairie  P'armer,  May 
10,  1873,  V.  44,  p.  149.) 

Many  of  the  most  common  and  destructive  insects  do  their  damage  by 
devouring  the  foliage  of  plants.  The  usual  remedy  is  the  application  to 
the  leaves  of  substances  making  the  foliage  either  distasteful,  such  as 
lime,  ashes,  road  dust,  an<l  whale  oil  soap-suds:  or  poisonous,  as  hellebore 
for  the  currant  saw  fly,  and  Paris  green  for  the  potato  beetle.  The  lat- 
ter was  probably  first  used  successfully  in  18(>8,  by  Mr.  Geo.  Liddle  of  Fair- 
play,  Wis.,  and  pul)lished  in  18()9.  It  is  used  mixed  with  dry  powder  or 
dissolved  in  water.  The  liquid  has  several  advantages  over  the  powder, 
and  may  open  the  way  to  its  use  for  other  leaf-eiiting  insects. 

[Horticulture  and  Insects  infesting  Fruits   and   Crops.]     (Proc.  Warsaw  Hort. 
Soc.,  in  Warsaw  [111.]  Bulletin,  June  14,  1873.) 

Out  of  every  two  hundred  species  of  insects,  one  hundred  and  ninety- 
nine  are  useful  or  at  least  harmless.  Examples  of  uses  of  insects  given. 
The  most  important  part  insects  fulfill  in  the  economy  of  nature  is  that 
of  scavengers,  removing  dead  vegetable  and  animal  matter.  Codling 
moth  and  other  insects  discussed.  Most  insect  ravages  are  committed  in 
the  larval  state. 

The  birds  are  man's- best  co-workers,  and  except  for  their  efficient  labors 
insects  would  scx:)urge  the  land.. 

May  Beetle  or    White  Oj-ub,   and  other  Allied  Species.     (Prairie  Farmer,  June 
21,  1873,  v.  44,  p.  193.) 

May  beetles  received  which  were  found  in  ground  at  base  of  white  ash 
trees  nearly  stripped  of  their  leaves.  This  insect  is  one  of  the  few  which 
are  injurious  in  l)oth  larval  and  perfect  states,  the  larva*  feeding  on  roots 
<>t  grasses  and  other  plants,  and  the  beetles  eating  leaves  of  trees.  Other 
<?xamples  are  found  among  the  Chrysomelida?,  where  larva*  and  adults  feed 
side  by  side.    Usually  the  adults  do  comparatively  little  harm. 

Pelidnota  punctata  briefly  described.  Eats  leaves  of  both  wild  and  culti- 
vated grapes.    Sometimes  atmndant,  but  does  no  considerable  mischief. 

Anorruda  vnrians  and  lucicola  feed  on  foliage  of  grape,  and  some  fruit  and 
ornamental  trees.  In  June,  1873,  they  appeared  in  Mr.  Wier's  nursery, 
seriously  damaging  several  kinds  of  trees,  chiefly  the  cherry,  devouring 
leaves  and  newly  formed  fruit. 
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All  this  tribe  of  beetles  are  nocturnal,  burying  themselves  in  the  groun'l 
during  the  day,  and  flying  among  trees  at  night. 

Apple    Curc'difp,    P rorisirming    WciKps,    ami   o'her   Inaex^ts.     (Prairie    Farmer. 
July  5,   1873,  V.  44,  p.  209.) 

Apple  Curculio. — This  insect  {Anthonomus  quadrigihbus)  is  most  abundant 
in  the  southern  part  of  the  State.  Its  natural  food  is  wild  crab  applf 
and  hawthorn  fruit.    Quotes  statements  by  Walsh  and  lliley  on  this  specit*>. 

Provisioning  Wasps.— Small  black  Crabronidie  received  from  lown. 
Found  in  holes  in  half-dead  apple-tree,  and  at  the  bottom  of  the  holes  a 
mass  of  insect  remains,  mostly  aphides,  intended  as  food  for  its  3'ounjj:. 

New  York  Weevil  from  Kansas. — Although  reix)rted  every  year  as  dam- 
aging young  fruit  trees,  especially  apple,  by  eating  out  buds  and  girdlijii: 
twigs,  no  complaints  appear  la,ter  in  the  season,  and  the  damage  is  prnh- 
ably  outgrown  by  that  time.  Thinks  they  might  easily  be  kno(*ked  Uiv> 
a  pan  and  destroyed. 

Corn    Leaf   Weex'ih. — Potato   Jketles  of  Nebraska,    (Prairie  Farmer,  July  l:>. 
1873,  V.  44,  p.  227.) 

Corn  Leaf  Weevils. — Specimens  of  Epictrrus  imbricatus  sent  from  Iowa, 
said  to  be  found  in  vast  numbers  eating  leaves  of  growing  corn.  Tlun 
are  rather  indiscriminate  feeders,  having  been  found  on  apple  and  other 
fruit  trees.    Have  not  heard  of  them  east  of  the  Mississippi  River. 

Larvae  on  apple  bark  are  of  some  lady-bug.  These  feed  upon  plant  lice 
and  other  small  insects  or  their  eggs. 

Nebraska  Potato  Beetles.— These  are  Lytta  macnlaia,  whicli  has  never 
been  seen  east  of  the  Mississippi.  Compared  with  L.  cinerea  {Macrahfi^v^ 
unicolor]  and  L.  vittnta.  Each  of  these  has  been  full  as  destructive  to  the 
potato  crop  as  the  Colorado  potato  beetle  in  particular  localities  and  sea- 
sons, but  rarely  continues  through  a  succession  of  years.  The  most  obvious 
remedy  is  to  beat  them  off  into  a  vessel  partly  filled  with  water  and  a 
little  kerosene.  As  they  run  rapidly  but  do  not  readily  fly,  they  may  l* 
driven  out  by  t)eating  the  vines.  If  a  windrow  of  straw  be  placed  in  their 
path  they  will  become  entangled  in  it  and  may  be  destroyed  by  burning. 

Paris  green,  either  in  powder  or  solution,  would  probably  be  an  effective 
remedy.  We  have  yet  a  great  deal  to  learn  in  regard  to  the  practical  uses 
of  Paris  green,  what  insects  it  will  kill  and  what  it  will  not,  and  to  wh;n 
plants  it  can  be  safely  applied. 

Destrnctive  Vine  Caterpillars.    (Prairie  Farmer,  Aug.  2,  1873,  v.  44,  p.  245.) 

An  Iowa  corresiwndent  gives  an  account  of  a  remarkable  destruction  of 
grape  vines  by  caterpillars.  He  has  two  vineyards,  one  of  800  vines,  five 
years  old,  the  other  younger  and  of  300  vines.  Between  July  and 
September  about  one  quarter  of  the  larger  vineyard  was  defoliated. 
The  younger  vineyard  suffered  much  more,  a  second  brood  of  the  caterpil- 
lars destroying  all  the  foliage  which  the  first  brood  left,  and  so  enfeeblinir 
the  vines  that  most  of  them  were  killed  by  the  severity  of  the  succeeding 
winter.  Next  year  the  worms  were  first  seen  June  21,  from  which  time 
they  increased  rapidly  and  destroyed  leaves  and  young  shoots.  His  neigli- 
bors  with  small  vineyards,  kept  them  free  by  hand  picking.  His  desori lo- 
tion corresponds  to  the  larvie  of  Alypia  octornKWulnta,  Eudryas  ^rata,  and 
Eudryoii  unio,  which  are  described  by  comparison.  They  enter  the  gn^unil 
to  piipate.    Alypia  is  generally  two-brooded,  and  Eudryas  one-brooded. 

Remedies  suggested:  Shake  or  brush  the  worms  from  the  vine^  an'^ 
destroy  them:  syringe  the  vines  with  a  weak  solution  of  Paris  green;  du>t 
the  vines  with  ashes  or  air-slaked  lime;  plow  and  rake  the  ground  alwut 
the  vines  late  in  the  season,  with  the  view  of  gathering  and  destroying 
the  chrysalids. 

Neb,   G ras,shf/ppers, — Ttriy    Pntnerfi. — Chinch    Bugs.     (Prairie    Farmer,  Aug. 
16,  1873,  V.  44,  p.  257.) 

Brachypeplu^  maynii!*,  leceived  from  Nebraska.      Literature,   etc.,  noted. 
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Twj^  FmuQTf^.—Elaphidmi  villosum,  received  from  Dixon,  HI.  Found  at- 
tacking grape  vines  and  apple- trees.  The  beetle  lays  its  eggs,  one  at  a 
time,  in  the  axils  of  the  leaf  stalks,  usually  on  small  lateral  twigs.  The 
^rub  eats  out  nearly  all  the  wood  from  the  side  twig  and  works  down  an 
inch  or  two  into  the  larger  branch,  when  it  gnaws  the  branch  across,  leav- 
ing nothing  but  the  bark.  It  is  soon  broken  off  by  the  wind,  and  falls  to 
the  ground,  where  it  lies  all  winter  with  the  enclosed  grub.  The  beetle 
emerges  early  in  the  following  summer.  The  fallen  twigs  should  be  gath- 
ered and  burned. 

('hinch  Bugs.— [See  16th  Rep.  State  Knt.  111.,  Api)endix,  p.  42.] 

GrajM  Insects. — The  Blue  Caterpillars,  and  the  ijeaf  and  Root  Lice  of  the  Vine. 
(I*rairie  Farmer,  Sept.  13,  1873,  v.  44,  p.  290.) 

Vine  Caterpillars.— Has  received  specimens  of  the  larvn*  mentioned  in  the 
Prairie  Farmer  of  Aug  2  [See  (p.  32)  "Destructive  Vine  Caterpillars"]  as 
injuring  grape  vines  in  Iowa,  and  they  prove  to  be  Alypia  octomaculata.  Aug. 
2f)  but  few  could  be  found.  It  has  never  been  known  to  be  persistently 
and  seriously  injurious.    Parasitic  insects  may  keep  it  in  check. 

The  Grape  Louse.— Leaves  of  the  Clinton  grape  affected  with  Phylloxera 
jfalls  recently  received.  In  Europe  it  works  mostly  on  the  roots  of  the 
vines,  rarely  forming  galls  on  the  leaves;  in  this  country  they  generally 
form  galls  on  leaves  but  damage  the  roots  of  a  few  varieties  of  vines  to  a 
small  extent.  No  very  satisfactory  treatment  for  it  has  been  suggested. 
The  roots  of  all  vines  should  be  examined  before  transplanting,  and  if  they 
exhibit  the  little  knots  which  these  insects  produce,  discard  them  or  trim 
off  damaged  roots  and  immerse  the  remainder  in  hot  soap;-suds  or  tobacco 
water.  Riley's  suggestions  as  to  exterminating  Clinton  vines  quoted  and 
<omment€d  on. 

(7anc/i  Bugs,    (Prairie  Farmer,  Oct.  18,  1873,  v.  44,  p.  ;«1.) 
[See  16th  Rep.  State  Ent.  111.,  Appendix,  p.  43.] 

1874. 

-In  Address    man  Noxious   Insects  in  general,  and  upoti  certain  Si^cies  in  par- 
ticular.    (Trans.  111.  State  Hort.  Soc.,  1873,  N.  Ser.,  v.  7,  pp.  90-100.) 

The  number  of  injurious  species  in  this  country  is  about  five  hundred. 
Of  these  about  one  hundred  are  seriously  injurious.  The  latter  divided 
into  three  classes,  according  to  degree  jof  injury.  All  the  remainder  may 
1)6  placed  as  fourth  class.  The  hundred  species  divided  and  enumerated 
according  to  classes  of  injury,  to  the  orders  which  contain  them,  and  to 
the  kind  and  species  of  plants  which  they  infest.  *T  admit  into  the  first 
class  of  noxious  insects  only  those  species  which  are  so  destructive  and  so 
jfenerally  diffused  that,  if  left  to  themselves,  they  would  wholly,  or  at 
least  in  a  great  part,  prevent  the  raising  of  those  fruits  or  other  crops 
upon  which  they  depredate.  Of  the  one  hundred  selected  species,  only 
about  ten  would  come  into  the  first  class,  about  forty  into  the  second, 
and  the  remaining  fifty  into  the  third  class.'* 

"Of  these  one  hundred  species,  twenty-seven  are  Coleoptera;  thirty-five 
are  caterpillars;  three  belong  to  the  Orthoptera;  four  to  the  Hemiptera; 
twelve  to  the  Homoptera,  including  the  leaf-hoppers,  and  the  leaf  and 
bark  lice:  four  to  the  Hymenoptera;  and  fifteen  to  the  Diptera  or  two- 
winged  flics. 

"We,  moreover,  find  that  fifty-two,  or  a  little  more  than  half,  are  injuri- 
ous to  fruits  or  fruit  trees;  twenty-six  to  vegetables:  fourteen  to  grain; 
Ave  are  general  feeders,  and  three  are  injurious  to  the  domestic  animals. 

"Of  the  fifty-two  species  injurious  to  fruits,  there  are  injurious  to  the 
JPPle,  sixteen;  to  the  pear,  five;  to  the  peach,  two;  to  the  plum,  two;  to 
jne  quince,  one:  to  the  grape,  seventeen;  to  the  currant,  four;  to  the 
blackberry,  one;  to  the  raspberry,  one;  and  to  the  strawberry,  three. 
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**Of  the  sixteen  species  injurious  to  the  apple,  four  helong  to  the  first 
class,  namely,  the  round-headed  borer,  the  codling  moth,  the  cankerworm. 
and  the  oyster-shell  bark-louse.  Four  belong  to  the  second  class— the  flat- 
headed  borer,  the  apple  curculio,  the  tent  caterpillar,  and  the  apple  rcxit- 
louse.  The  other  eight  belong  to  the  third  class,  besides  which  there  h 
a  considerable  number  of  minor  noxious  insects  which  come  into  the 
fourth  class. 

"Of  the  five  species  more  or  less  injurious  to  the  pear,  none  are  of  thf^ 
first  class,  two  are  of  the  second  class,— the  pear  flea-louse  (P^^Wap.vW' and 
the  lined  plant-bug  (Phytocoris  hWotom),— and  three  of  the  third  class. 

"Of  the  two  species  injurious  to  the  peach,  both  are  first  class:  the  plum 
and  peach  curculio  (CcmotrcuJielw  nenuphar),  and  the  peach-n)ot  lx)rcr 
[jEgeria  exitiosa). 

"Of  the  two  species  injurious  to  the  plum,  one  is  of  the  first  clast^— the 
plum  curculio,  just  mentioned;  and  the  other  of  the  second  clasj*— the 
plum-gouger  (Anthonomm  prunicida), 

"The  species  injurious  to  the  quince  is  the  quince  curculio  (Conotmdielm 
cratfpyi).  This  does  not  probably  rank  above  the  third  class.  Beside  this 
the  foliage  of  the  quince  is  sometimes  damaged  by  several  kinds  of  cater- 
pillars, which  must  be  placed  in  the  fourth  class. 

"Of  the  seventeen  species  injurious  to  the  grape,  none  can  be  called  first 
class  in  this  country.  That  is  to  say,  there  is  no  species  of  insect  in  this 
country  which  generally  and  extensively  interferes  with  the  raising  of 
this  fruit.  Bnt  in  Europe,  the  grape  louse  [Phylloxera  rastatrix)  would  un- 
doubtedly take  this  rank.  Of  the  seventeen  species  referred  to,  scarcely 
more  than  three  can  rank  as  high  as  the  second  class.  These  are  the 
steel-blue  beetle  (Ilaltica  c/ia?i/(>ea),  the  grape  leaf-hopper  (!/'erttj^nia  ti7w!. 
and  the  grape  root-louse  [Phylloxera  vitifolia).  The  other  fourteen,  includ- 
ing the  large  sphinx  caterpillars,  the  blue  caterpillars  of  the  vine,  the 
grape  codling,  and  others,  could  hardly  rank  al)Ove  the  third  class,  though 
with  respect  to  some  of  them  there  would  probably  be  a  diff'erence  of 
opinion  even  amongst  competent  judges. 

"Of  the  four  species  injurious  to  the  currant,  none  are  of  the  first  class, 
one  of  the  second  class,  namely,  the  imported  currant  saw-fly  [Xemafu^ 
tnmaculatuf<),  and  three  of  the  third  class.  In  particular  localities  the  im- 
ported saw-fly  has  rendered  the  raising  of  currants  an  impossibility,  and 
Its  damages  have  therefore  attained  first-class  proportions,  but  the  species 
has  not  ))ecome  sufticiently  diffused  to  raise  it  to  a  primary  lank  in  a 
general  enumeration  of  injurious  insect^. 

"Of  the  three  species  injurious  to  the  strawberry,  two  may  be  admitted 
to  the  second  class— the  strawberry  crown-borer  [Analcis  fragarim),  and  the 
strawberry  leaf-roller  [Anchylopera  fraga^io');  the  other  species,  the  straw- 
berry black-bug  [Voreomelas  pulicaria),  would  fall  into  the  third,  or  even 
fourth  class. 

"Of  the  insects  injurious  to  the  blackberry  and  the  raspljerry,  I  have 
placed  but  one  species  as  high  as  the  second  class  in  point  of  injurious 
qualities,  and  this  is  the  raspberry  borer  [Saperda  [(Jberea]  tripunctata). 

"We  have  not  time  to  specify  the  twenty-six  species  referred  to  as  being 
injurious  to  vegetables.  We  can  only  say,  in  passing,  that  there  is  no  cul- 
tivated vegetable,  with  the  exception,  perhaps,  of  the  rhubarb,  or  pie- 
plant, which  has  not  its  one,  at  feast,  and  usually  its  two  or  three  seri- 
ously injurious  insect  depredators. 

"In  the  selection  of  one  hundred  species  of  insects  most  detrimental  to 
human  interests,  we  have  included  fourteen  as  being  injurious  to  graiu. 
These  are,  of  course,  the  most  important  of  all,  for  the  obvious  reason 
that  we  are  dependent  upon  the  production  of  the  several  kinds  of  grain 
not  only  for  our  bread,  but  also,  in  a  great  measure,  for  our  meat.  It  is  a 
remarkable  fact  that  though  many  kinds  of  insects  are  more  or  less  injurious 
to  grain,  probably  nine  tenths  of  all  the  damage  done  is  effected  by  three 
species,  which  therefore  take  the  first  rank  in  the  list  of  injurious  insects. 
These  are  the  chinch  bug  [Microjms  leuwptmn*),  the  Hessian  fly  [Cecidomyia 
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deMructor),  and  the  wheat  midge  (Ceddomyia  tritici).  The  others  would  mostly 
fall  into  the  third  and  fourth  classes,  though  a  few,  which  are  sometimes 
quite  injurious  to  corn  and  wheat  in  the  granary,  might,  perhaps,  be 
properly  regarded  as  having  a  second-class  importance. 

''Greneral  feeders  are,  first,  the  white  grub;  second,  the  destructive  grass- 
hopper of  the  western  plains:  third,  the  army  worm;  fourth,  the  stalk- 
borer;  and  fifth,  the  cutworm,  under  which  general  or  generic  term  I 
include  a  number  of  closely  allied  species,  all  of  which  are  the  caterpil- 
lars of  a  family  of  moths  known  as  the  Agrotidap.  None  of  these  general 
feeders,  however,  are  sufficiently  destructive,  nor  so  generally  diffused  as  to 
rank  as  first  class  noxious  insects;  but  they  may  all  be  properly  admitted 
into  the  second  class. 

"Of  the  insects  injurious  to  domestic  animals,  we  admit  but  three  into 
the  sselected  list  of  one  hundred  species,  and  these  are  the  hot  flies,  re- 
spectively, of  the  horse,  the  ox,  and  the  sheep.  The  hot  fly  of  the  sheep 
may,  perhaps,  be  admitted  into  the  second  class,  but  those  of  the  horse 
and  ox  can  not  rank  above  the  third  class.  Indeed,  it  is  an  unsettled 
question  whether  the  hot  fly  of  the  horse  is  ever  seriously  injurious  to 
that  animal;  but  it  may  very  properly  be  admited  into  the  list  on  account 
of  its  very  curious  history,  and  the  uncertainty  which  still  attaches  to  its 
real  influence  upon  the  horse."' 

Principal  agencies  opposed  to  the  spread  of  insects  are  climatic  influ- 
ences, insectivorous  birds  and  animals,  parasitic  insects,  and  human  instru- 
mentality. Insects  reviewed  at  length  with  reference  to  these  sources  of 
opposition  are  the  codling  moth,  plum  and  peach  curculio,  cankerworm, 
oyster-shell  bark  louse,  and  Colorado  potato  beetle. 

The  codling  moth. — Larva  and  pupa  probably  not  materially  affected  by 
meteoric  influences;  but  cold  or  violent  storms  at  time  of  egg-laying  may 
seriously  interfere  with  this  process,  and  thus  cause  the  well-known  varia- 
tions in  its  abundance  from  year  to  year.  A  few  pupa%  probably  i)oorly 
protected,  fall  a  prey  to  parasitic  ichneumons.  Its  only  really  efficient 
enemies  are  the  woodpeckers.  Great  numbers  of  worms  are  caught  by 
the  usual  method,  that  of  c>apturing  them  under  bands,  but  this  fails  in 
two  respects;  they  are  not  captured  until  after  the  season's  injury  is  done, 
and  it  is  not  effective  if  other  infested  orchards  are  near  by,  without  coop- 
erative effort,  which  Is  difficult  to  secure.  However,  its  use  is  strongly 
advised. 

The  plum  and  peach  curculio.— If  left  to  himself,  he  leaves  not  a  single 
plum,  and  rarely  a  peach.  So  far  as  the  plum  is  concerned  we  have  vir- 
tually abandoned  the  field.  As  to  the  peach  the  conflict  is  still  main- 
tained. Perhaps  ten  dollars  per  hundred  trees  is  a  reasonable  estimate  of 
the  cost  of  keeping  him  in  check.  Natural  agencies  help  but  little.  Dry 
weather  followmg  wet  may  imprison  in  the  ground  the  transforming 
larva*,  since  curculic)s,  previously  scarce,  sometimes  swarm  after  a  warm 
rain;  but  this  can  only  happen  in  stiff  clayey  lands. 

The  cankerworm.— Has  been  steadily  on  the  increase  in  parts  of  Northern 
Illinois  where  it  has  ruined  a  number  of  orchards.  When  overtaken 
^y  cold  storms  of  rain  or  snow  they  are  merely  rendered  torpid  for  a  time. 
I'sually  very  persistent,  but  sometimes  rapidly  disappear.  Perhaps  due 
to  bad  weather  when  larvae  are  young.  Sometimes  birds,  notably  the 
mlar  bird,  eat  them  largely. 

The  oyster-shell  bark  louse.— This  has  been  on  the  decline  for  ten  years 
or  more,  and  is  almost  completely  destroyed  south  of  the  42d  pjirallel — 
the  work  of  its  insect  enemies. 

The  Colorado  potato  beetle.— The  only  seriously  destructive  insect  which 
has  come  from  the  west.  When  unresisted  it  takes  the  whole  crop. 
Natural  enemies  have  not  appreciably  checked  it,  except  in  a  few  locali- 
ties. Its  destruction  by  hand  picking,  machinery,  and  Paris  green  has 
l^en  of  the  most  wholesale  character. 

In  studying  insects,  we  find  that  nature  alwavs  tends  to  restore  her 
lost  balances. 
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The  Bird  Question.    (Trans.  111.    State  Ilort.  8oc.,    1S73,  N.    Ser..  v.  T,  pp. 
311,  319.) 

A  comprehensive  review  of  the  true  relation  of  birds  to  horticul- 
tural and  a^ricuitural  interests.  Birds  are  one  of  the  great  asren- 
cies  for  keepinj?  insects  in  check.  Almost  all  land  birds  subsist,  more  o: 
less,  upon  insects,  and  more  than  half  of  them  chiefly  or  exclusUel\. 
Birds  grouped  as  omnivorous,  insectivorous,  and  granivorous.  Thiuiirh 
they  present  a  sufficient  antagonism  to  insects  in  a  state  of  nature,  th»y 
fail  to  furnish  an  adequate  check  to  excessive  multiplication  due  to 
human  intervention,  in  which  emergency  insect  enemies  are  often  ven 
useful.  Birds  and  predaceous  and  parasitic  insects,  to  some  exieni, 
have  distinct  fields  of  operation.  Kumercnis  examples  given.  Para<iti<m 
on  imagos  discussed.  Birds  do  not  increase  excessively,  as  they  lay  few 
eggs  and  may  suffer  for  lack  of  food  in  winter,  while  insects  are  biUr- 
nating.  The  number  of  species  of  birds  injuring  the  horticulluriM  i> 
small.  These  may  be  classed  as  those  that  are  annoying,  and  th(»>o  that 
are  seriously  injurious.  Destroying  the  first  class  would  Ik?  want4»ii 
cruelty.  Those  of  the  second  class  should  be  diminished  but  not  e-xttr- 
minated. 

[Oysler-shell  Bark  Louse,  Strawben-y  Worm.]     (Trans.'  III.    State    Hort.   Sk:.. 
1873,  N.  Ser.,  v.  7,  p.  319.) 

There  is  no  reason  to  fear  serious  damage  from  the  oyster-shell  bark 
louse,  because  of  its  natural  enemies. 

Lime  or  Paris  green  are  not  advisable  for  the  strawberry  worm,  as  it 
works  while  the  berries  are  on  the  vines. 

Introduction.     (4th  Ann.  Rep.  State  Ent.,  111.,  [fifth  of  the  series,]  pp.  iii. 
iv. 

Discusses  continuation  of  treatise  on  elementary  entomology  in  this  re- 
port. 

Outlines  of  Entomology.    Part  First.    Coleoptera.  (4th  Ann.  Rep.  State  Eot.. 
111.,  [fifth  of  the  series,]  pp.  vii,  —  19^). 

Reprints  matter  from  3d  Report  [See  •^Outlines  of  Entomolog>\  In- 
sects in  General,"]  and  treats  the  Coleoptera  of  Illinois  quite  fully  a.^  u* 
families,  genera,  and  common  species,  with  synopses  of  tribes,  families, 
and  most  of  the  genera. 

Insect  Eggs  from  Kaiisas.    (Prairie  Farmer,  March  28,  1874,  v.  45,  p.  98. j 

Insect  said  to  be  doing  much  damage  in  young  apple  orchards.  Sup- 
posed eggs  are  minute  hymenopterous  larva*.  The  work  described  is  like 
that  of  the  flat-headed  apple-tree  borer. 

OohUn  Tonoise  Beetles.    (Prairie  Farmer,  June  13,  1874,  v.  45,  p.  185.) 

Cassidn  aurichtdcea  sent  as  eating  holes  in  sweet-potato  leaves.  The-^^ 
beetles  are  usually  found  on  the  under  side  of  the  leaves,  which  may  t«'' 
syringed  with  a  solution  of  whale-oil  soap,  or  with  weak  l^aris-Kf*"*'" 
water. 

With  the  Ad  LUenm   Committer. 

Delaware  grape  vines  in  Central  Illinois  badly  eaten  by  grape  vin*' 
Fidia,  while  Concords  were  not  seriously  injured.  The  former  they  att' 
through  and  through,  while  on  the  latter  they  avoided  the  w<M>il) 
under  surface.  They  can  be  jarred  or  brushed  from  the  vines.  Afpidf^ 
tus  harrisii  here  almost  wholly  takes  the  place  of  A.  conchifomm,  many 
trees  being  covered  by  them,  but  seemingly  not  seriously  injure<l- 
Yellow-billed  cuckoo  ol)served  eating  tussock  moth  larvae,  shaving  <^' 
with  the  sharj)  edge  of  his  bill  the  hairy  covering  of  the  caterpillar  \i^- 
fore  swallowing  it.  This  bird  long  known  as  one  of  the  few  that  «*^ 
hairy  caterpillars,  but  manner  of  eating  them  not  previously  recorded. 
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8.  Systena  taniata.  Bay  (The  Pale-striped  Flea-beetle):  larva,  p.  22;  pupa,  p.  23;  imago; 

P.2S. 

D.  Ip8  fatciatut,  Ollv.  (The  Banded  Ips.):  larva,  p.  26;  pupa.  p.  27;  imago,  p.  28. 

10.  Elaterids.  generic  synopsis  of  larves,  p.  81. 

IL  M elanotus.  larval  characters,  p.  S2. 

12.  Cardlophorus  sp..  larva,  p.  88. 

19.  DraBieriuB  elegana.  Fab.:  larva,  p.  85;  imago,  p,  85. 

14.  Agriotes  mancua.  Say  (The  Wheat  Wlreworm):  larva,  p.  88;  pupa,  p.  88;  imago,  p.  89. 

lo.  MelanotuB  communis,  Oyll.:  larva,  p.  40;  imago,  p.  40. 

16.  Melanotua  ftssilia.  Say,  imago,  p.  41. 

17.  Melanotut  infauatus,  Lee.,  imago,  p.  42. 

18.  Melanotua  cribuloaua,  Lee.  (The  Corn  Wireworm).  larva*  p.  43;  imago,  p.  44. 

19.  A»aphea  decoloratua.  Say:  larva,  p.  45;  imago,  p.  47. 

ao.  Com  Boot  Lice,  table  of  species,  p.  57. 

2L  Aphia  maidiradioi8,VoTbe8  (The  Oorn  Boot  Aphis):  wingless  viviparous  female,  p. 
»:  pupa  of  winged  viviparous  female,  p.  80;  winged  viviparous  female,  p.  81;  ovi- 
parous female,  p.  81 ;  egg,  p.  81 ;  male,  p.  81. 

22.  Laaiua  nigar,  Linn.,  and  its  variety  aHenua,  Forst.,  worker,  p.  85. 

23.  Sc hizoneur a  panicola,  ThoB,  (The  Qrass  Boot  Louse):  wingless  viviparous  female,  p. 

9U;  pupa,  p.  91 ;  winged  viviparous  female,  p.  92. 

24.  Trama  erigeronenaia.  Thos..  wingless  viviparous  female,  p.  94. 
S    Forda  occidentalia,  n.  sp..  wingless  viviparous  female,  p.  96. 

%   Tychea  brevicomia,  n.  sp.,  wingless  viviparous  female,  p.  97. 

27.  Qeoica  aquamoaa,  n.  gen.  et  sp.:  genus,  p.  101:  wingless  viviparous  female,  p.  102*. 
pupa.  p.  103:  winged  viviparous  female,  p.  103;  wingless  oviparous  female  (?),  p. 
104;  male(?).  p.  104. 

S.  Bhizobiua  apicatua,  n.  sp.,  (The  Woolly  Grass  Boot  Louse),  wingless  viviparous  female, 
p.  105. 

8.  Dactylopiua  aorgtiiallua,  Forbes  (The  Corn  Mealy  Bug):  adult  female,  p.  107;  egg.  p.  108. 

90.  Oenus  Oyclocephala,  larva,  p.  138. 

SI.  Cyclocepfialaimmaculata,  Ollv..  larva,  p.  188. 

^  Oenus  Lachnosterna.  larva,  p.  138. 

%  Lachn</atemafu8ca,  Froh.,  and  inveraa,  Horn,  larvae,  p.  138. 

H  Lachnoatema  hirticula,  Enoch,  and  rugoaa,  Mels.,  firvfe,  p.  189. 

3S.  Lachnoaterna  gibboaa,  Burm.,  larva,  p.  139. 

9S.  Lachnosterna,  key  to  Illinois  species,  p.  140. 

^.  AUorhina  nitida,  Linn.  (The  Green  June  Beetle),  larva,  p.  145. 

^  Bacillua  rufana,  n.  sp.,  p.  151. 

*.  Diabrotica  iS-punetata,  Ollv.  (The  Southern  Oorn  Boot  Worm):  egg.  p.  152;  larva,  p. 
152;  pupa.  p.  153;  Imago,  p.  153. 

40.  Diabrotica  longicomia.  Say  (The  Northern  Oorn  Boot  Worm):  larva,  p.  162;  pupa,  p. 
168;  imago,  p.  164;  egg,  p.  165. 
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LETTER  OF  TRANSMITTAL. 


Office  of  State  Entomologist, 
Champaign,  III.,  Dec.  21,  1892. 

To  His  Excellency y  Joseph  W.  Fifer,  Governor  of  the  State  of 
Illinois, 

Sik:  I  have  the  honor  to  transmit  herewith  my  seventh  re- 
port as  State  Entomologist  of  Illinois, — the  eighteenth  from  this 
oflSce, — applying  to  the  years  1891  and  1892. 

I  have  had  for  some  time  the  intention  to  present  in  my  ento- 
mological reports  a  complete  monograph  of  all  insect  injuriea  to 
Indian  corn,  to  contain  when  completed  not  only  an  abstract 
of  all  published  knowledge  on  the  subject,  but  likewise  all  our 
own  unpublished  observations  accumulated  during  the  past  ten 
years.  Believing  that  I  could  at  present  do  the  agriculture  of 
this  State  no  other  service  approaching  this  in  value,  I  hare 
prepared,  as  the  greater  part  of  this  report,  a  first  instalment 
of  this  treatise,  consisting  of  a  discussion  of  all  insects  injuring 
the  planted  seed  and  the  roots  of  Indian  corn. 
Respectfully  submitted, 

S.  A.  Forbes,  State  Entomologist. 
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GENERAL  RECORD  FOR  1891  AND  1892. 


The  economic  entomology  of  the  years  1891  and  1892  has 
presented  in  Illinois  scarcely  a  single  notable  feature,  all  crops 
having  been,  on  the  whole,  unusually  free  from  insect  injury, 
and  no  very  serious  danger  threatening  at  any  time. 

The  most  interesting  item  of  our  record  was  the  attack  on 
young  com  made  in  May  and  June,  1891,  throughout  the 
greater  part  of  the  State,  from  extreme  Northern  Illinois  to  Bunker 
Hill,  but  especially  in  the  central  and  southern  counties,  by  a 
small  black  jupiping  flea-bbetle,  Chsetocnema  pulicaria,  pre- 
viously wholly  insignificant  as  a  com  insect.  From  five  to  ten 
or  more  of  these  beetles  might  sometimes  be  found  on  a  single 
blade  of  young  corn  not  more  than  five  or  six  inches  high,  and 
the  damage  done  was  often  so  great  as  to  give  a  yellow  look 
to  the  entire  field,  due  to  the  deadening  of  the  terminal  part  of 
the  leaf  beyond  the  spots  affected  by  the  microscopic  gnawing  of 
these  beetles.  The  injury  was  magnified  by  the  cold  weather  of 
the  season,  during  which  the  corn  made  very  little  growth;  and 
it  practically  vanished  with  the  advent  of  good  growmg  weather. 

The  CHINCH  BUG,  which  in  1889  and  1890  had  very  nearly  dis- 
appeared as  an  important  factor  in  the  agriculture  of  this  State, 
has  begun  during  the  two  years  just  passed  again  to  take  the 
upward  turn. 

The  almost  uniformly  high  temperature  of  the  spring  and  sum- 
mer of  1890  and  1891  in  northern  and  in  southern  (Antral  Illi- 
nois, combined  with  li^ht  rainfall,  amounting  in  some  counties 
to  little  less  than  continuous  drouth,  favored  its  development 
unusually  in  these  sections. 

South  of  Central  Illinois,  the  region  affected  in  1891  was  a 
belt  of  counties  extending  from  about  the  line  of  the  Ohio  & 
Mississippi  Railroad  nortnward  to  the  latitude  of  Springfield, 
and  local  injury  seemed  likely  for  some  distance  north  of  this. 
In  the  north,  the  infested  district  was  a  roughly  triangular  area 
in  the  northeastern  corner  of  the  State,  of  which  Stephenson 
county  marks  the  western  angle  and  Kankakee  county  th© 
southern.  The  distribution  of  injury  within  these  limits  was,  of 
course,  extremely  variable,  as  is  shown  by  the  following  exam- 

{iles  of  field  notes  and  correspondence  for  1891;  first  for  ^uthem 
Ilinois,  and  then  for  the  northern  part  of  the  State. 
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Washington.— jVcwfcrtl/e,  July  8.  "Very  destructive  to  corn  in  places." 
Dec.  7.  Bugs  generally  diffused  in  limited  numbers.  Ashley ,  Dec  7.  Bugs 
generally  diffused.    Injury  to  wheat  slight;  corn  more  hurt. 

Clinton. — Carlyle,  April  8  and  9.  Hibernating  in  rail  fences,  com  shocks, 
etc.  Second  year  here.  Corn  and  wheat  suffered  some  in  1890.  Dec  11. 
A  few  bugs.    No  harm  done. 

Makion.— F«mon,  July  1.  "Leaving  wheat  for  corn.  Threaten  injury/' 
BdUm^  Dec.  9.  A  few  bugs  in  corn.  Odin^  Sept.  27.  In  large  quantities 
in  one  field  of  corn.    Dec.  10.    Locally  abundant. 

Bond.— C34-eenwll6,  June  27.  **Ck)rn  alive  with  them."  Dec.  3.  Reported 
present  in  limited  numbers  last  season.  Effects  seen  mostly  on  corn: 
some  wheat  light  weight.  Smithboro,  July  10.  "Destroying  corn."  Dec  4. 
Report  similar  to  that  at  Greenville.    Chief  injury  to  corn. 

Montgomery.— iitc/i/l«W,  May  27.  Found  bugs  in  most  wheat  fields 
along  the  road  for  four  miles  south  of  town.  Wheat  damaged  most  on 
corn  ground  and  in  the  vicinity  of  places  where  corn  shocks  had  stood 
over  winter.  Eggs  abundant;  a  few  young  bugs.  June  2.  Few  eggs  seen: 
young  bugs  very  numerous.  From  ten  to  fifteen  per  cent,  of  wheat  io 
vicinity  where  corn  shocks  stood  is  ruined.  July  18.  Chinch  bugs  very 
abundant  in  and  near  woodlands  on  gray  soil.  Scarce  on  black  lands 
north  of  them.  Several  rows  of  corn  killed  in  many  fields  adjoining  small 
grains.  Scattered  traces  of  insect  disease,  but  not  sufficient  to  promise 
any  important  aid.  Sept.  23.  Bugs  collected  in  corn  fields.  Every  field 
entered  contained  bugs  enough  to  excite  apprehension  for  next  year. 

Shelby.— ^errict,  Aug.  24.  Second  brood  of  chinch  bugs  will  seriou>!T 
damage  corn;  many  stalks  completely  covered.  Shelbyville,  Nov.  15.  Bugs 
present  in  considerable  numbers.    Injuries  mostly  confined  to  corn. 

Christian. —Jtfarmonrille,  July  4.  * 'Leaving  wheat  for  corn.  Threaten 
great  damage."  Taylorville,  Nov.  17.  General  diffusion  of  bugs  reported. 
Some  wheat  reduced  to  light  weight;  corn  next  wheat  fields  injured. 

Macon.— 5Zue  Jfouwd,  May  25.  Corn  and  wheat  infested  by  chinch  bugs. 
June  27.  Bugs  of  all  ages,  mostly  young,  present.  A  quart  can  nearly 
full  of  them  sent  to  the  office. 

In  addition  to  the  above  list,  a  general  diffusion  of  chinch 
bugs  was  also  reported,  at  this  time,  with  little  or  no  injury, 
from  the  counties  of  Brown,  Champaign,  Coles,  Macon,  Sanga- 
mon, Effingham,  Macoupin,  St.  Clair,  Jefferson,  Wayne,  Clark, 
Lawrence,  Edwards,  White,  Hamilton,  Randolph,  Pope,  and 
Johnson. 

St.  Clair,  Washington,  Clinton,  and  Montgomery  counties  re- 
ported the  bugs  6is  being  present  in  small  numbers  in  1890  also. 
A  noticeable  feature  of  the  injury  to  wheat  in  this  part  of  the 
State  is  that  it  suffered  greater  damage  in  the  immediate  vicin- 
ity of  corn  shocks,  where  the  shocks  were  permitted  to  remain 
over  winter. 

In  northern  Illinois  trips  of  investigation  made  late  in  1801 
showed  the  Inv^a  to  have  been  destructive  locally  in  some  nine 
counties  for  two  years,  and  in  a  few  places  for  three.  SpriiiL^ 
wheat,  rye,  and  barley  have  afforded  them  the  most  acceptable 
breeding  places.  Dcnstruction  of  these  grains  in  areas  varyinjr 
from  a  fraction  of  an  acre  up  to  two,  three,  or  more,  acres  was 
common  all  tliroiigh  tlie  infested  region;  and  spring  wheat  was 
frequently  li^ht  in  w^eight  because  of  the  attacks  of  the  bujr?^ 
Oats  were  quite  gouerally  infested,  but  did  not  suffer  so  severely 


IX 

as  the  other  small  grains,  only  now  and  then  a  small  area 
showing:  noticeable  in]ur\'.  Corn  next  to  spring  wheat,  rye,  or 
barley,  suffered  considerable  damage,  several  rows  next  such  fields 
often  being  almost  wholly  worthless.  Fields  at  a  distance  froih 
the  small  grains  contained  bugs  in  limited  numbers  scattered  all 
through  them,  but  were  not  commonly  damaged  noticeably. 
The  situation  in  these  northern  counties  in  the  summer  and  fall 
of  1891  is  shown  more  specifically  in  the  following  brief  abstracts 
of  field  notes  and  correspondence : 

McHekry.— Ifarcnco,  Oct.  15.  Second  year  of  appearance.  Great  dam- 
ape  to  rye,  oats,  and  corn:  some  rye  and  corn  oot  harvested.  Woodstock, 
Oct.  16.  Abundant  all  over  the  county.  Wheat,  corn,  and  barley  attacked; 
com  not  much  hurt.    Damage  greater  than  last  year. 

BooxE. — Bdvidere,  Oct.  15.  Bugs  reported  five  miles  from  town,  where 
rye  was  beini;  plowed  up  because  of  them. 

Winnebago.— Bodtford,  Oct.  17.  Abundant  all  through  this  region.  Rye 
not  much  harmed;  barley  severely  attacked;  wheat  and  corn  attacked  vari- 
ously. One  crop  of  corn  reported  not  worth  gathering;  another  piece  was 
half  destroyed;  and  one  field  of  seven  acres  of  wheat  yielded  fifteen  bushels 
^ss.  Pecatonica,  Oct.  18.  The  bugs  are  in  corn  nearly  a  mile  from  the 
nearest  stubble.  Twenty  acres  of  corn  two  miles  north  of  town  quite 
spoiled  by  bugs  coming  out  of  rye. 

Stephenson.— Sidott,  Oct.  19.  Bugs  passed  from  rye  to  corn,  doing  no 
very  marked  damage  to  either.  On  bottom-land  found  bugs  on  corn  with 
no  stubble  near.  Lena,  Oct.  20.  Bugs  generally  present,  but  little  com- 
plaint of  injury.  One  farmer  reports  bugs  in  wheat,  going  thence  into 
corn  and  damaging  it  seriously.  JVarren,  Oct.  20.  Traces  of  chinch  bugs 
only. 

Kane. — Hampshire,  Oct.  14.  Chinch  bugs  appeared  here  two  years  ago: 
last  year  in  greater  numbers  than  the  year  before.  This  year,  barley, 
wheat,  and  corn  damaged.  Wm.  Warrington  had  three  acres  of  wheat  de- 
stroyed, and  H.  Gilkerson  had  fifteen  acres  of  wheat  injured  and  three 
acres  of  corn  destroyed.  A  neighbor  of  his  had  three  or  four  acres  of 
spring  wheat  and  two  or  three  acres  of  corn  destroyed. 

T>kKat,b.— New  Leba^ion,  June  2.  **Abundant  in  wheat  and  barley."  Genoa, 
Oct.  15.  Chinch  bugs  reported  in  wheat,  Hungarian,  and  corn.  They  are 
also  found  in  the  vicinity  of  Sycatnore.  Shah^xtna,  Oct.  20.  Chinch  bugs 
common  in  corn.    Somewhat  injurious. 

Ogle. — DaW.-*  Junctimx,  Oct.  14.  Traces  of  bugs  all  along  the  road  from 
here  to  Stlllman's  Valley.  Stillman\^  Valley,  Oct.  14.  A  few  rows  of  corn 
next  rye  and  spring  wheat  injured.  Pahip's  Point,  Oct.  15.  Bugs  went 
from  rye  into  corn  ;  both  damaged  some.  Barley  injured  also,  one  acre  of 
<5orn  destroyed,  and  seven  acres  badly  damaged.  Oregon^  Oct.  15.  Five 
acres  of  corn  east  of  town  reported  destroyed.  Ghana,  Oct.  15.  Bugs  gen- 
erally diffused  between  here  and  Paine's  Point.  Two  or  three  acres  of 
corn  destroyed  by  bugs  coming  from  rye.  Forreston,  Oct.  15.  Bugs  were 
flying  thickly  about  this  time  last  year.  Hibernated  abundantly  in  woods. 
Rye,  barley,  spring  wheat,  and  corn  hurt  about  as  badly  last  year  as  this. 
North  of  town  ten  acres  of  rye  was  so  badly  damaged  as  to  be  plowed  up. 
Five  acres  of  corn  badly  damaged;  much  rye,  barley,  and  spring  wheat  cut 
before  it  ripened  to  save  it  from  the  bugs.  Reports  from  Mt.  Morris, 
BaileyviUe,  and  Rochelle  show  the  bugs  to  be  generally  distributed  over  the 

county. 

Whitesjde.— SferKngr,  Oct.  21.    Chinch  bugs  few,  no  important  damage. 

Warning  of  possible  dan^-er  impending  was  widely  distributed 
by  me  throu&rn  the  bulletins  of  the  State  Agricultural  Experi- 
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ment  Station  in  February,  1892,*  accompanied  by  a  brief  pro- 
gram of  general  defence.  In  the  northern  part  of  the  State,  the 
presence  of  insect  diseases,  especially  of  the  one  known  as  the 
''white  fungus"  of  the  chinch  bug,  was  repeatedly  noticed  by  us 
in  the  fall  of  1891  and  the  spring  of  1892,  but  only  where  local 
rains  gave  it  an  opportunity  for  development.  In  Southern  Illi- 
nois, however,  nothing  of  the  kind  was  found.  Singularly  in 
accord  with  these  observations,  the  chinch  bug  in  Northern  Illi- 
nois multiplied  less  rapidly  in  1892  than  in  the  southern  part 
of  the  State,  but  from  both  sections  numerous  calls  came  to 
the  oflRce  for  eissistance  and  advice,  usually  in  the  form  of  re- 
quests for  infected  material  with  which  to  start  ''the  chinch  bug 
aisease.'*  Although  convinced  by  my  previous  observations  of 
theiae  diseases  and  by  laboratory  and  field  experiments,  con- 
ducted by  us  but  not  .yet  reported,  that  there  was  under  the 
circumstances  existing,  very  little  probability  of  a  valuable  out- 
come to  these  experiments,  I  did  what  I  could  to  supply  the 
spontaneous  demand  by  making  artificial  cultures  and  sending 
out  both  spores  and  infe(*ted  insects.  Every  such  sending  was, 
however,  accompanied  with  a  warning  intended  to  prevent  the 
recipient  from  taking  the  experiment  too  seriously,  believing,  as 
I  did,  that  harm  was  likely  to  result  from  a  dependence  upon 
this  still  problematical  method  to  the  neglect  of  older  and  more 
laborious  and  costly  precautions. 

Another  extraordinary  occurrence  in  a  minor  field  was  the 
appearance  in  extreme  Northern  Illinois  of  two  forest  cater- 
pillars almost  unknown  to  the  economic  entomology  of  the 
State,  which  occurred  in  the  summer  and  fall  of  1892  upon  the 
oak  and  hickory  in  such  numbers  as  to  completely  defoHate 
these  trees  over  large  areas.  My  attention  was  especially  called 
to  them  by  correspondents  in  Freeport,  Rockford,  and  Argyle, 
and  an  assistant  wcu3  sent  from  the  office  to  investigate  the  out- 
break. The  caterpillars  responsible  for  the  injury  were  Edema 
albifrons  and  Halesidota  caryse.  The  same  injury,  due  to  the 
same  insects,  spread  widely  northward  into  Wisconsin,  but  was 
not  heard  of  by  us  south  of  the  latitude  of  Chicago. 

An  interesting  investigation  of  injuries  to  books  and  papers 
by  WHITE  ANTS  was  made  in  the  winter  and  spring  of  1892,  in 
response  to  a  request  from  the  State  Department  at  Springfield. 
Several  rooms  in  the  basement  of  the  State  House  were  found 
infested;  cases  in  w  ich  books  and  documents  were  stored  were 
hollowed  out  by  these  ants;  and  in  many  instances  considerable 
injurv  had  been  done  to  the  contents  of  the  cases. 

Matters  of  minor  interest  and  importance  were  the  appearance 
of  small  outbreaks  of  the  army  worm  in  Central  Illinois;  the 
occurrence  of  the  meal  moth  (Py rails  farinaUs)  in  potatoes; 
the  extrf^ordinary  abundance  in  Coot  county,  for  two  or  three 
years,  of  the  ceckopia  moth,  the  larva  of  which  does  some 
damage  in  nurseries  by  defoliating  young  apple  trees;  the  ex- 
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ceseive  abundance  during  both  years  covered  by  this  report  of 
an  injurious  grass  insect,  Crambus  camurellus,  which  did 
noticeable  damage  to  lawns ;  and  the  first  report  of  the  arrival 
in  the  State  of  tne  notorious  horn- fly,  which  since  its  advent 
from  Europe  had  been  confined  to  eastern  localities. 

The  CLOVER  SEED  MIDGE  (Cecidomyisb  lefi^uminicola),  was  found 
abundant  in  1891  and  1892  throughout  the  northern  half  of 
the  State,  from  Ogle  county  to  Champaign,  and  it  is  very 
probably  still  more  widely  distributed. 

Specimens  of  a  large  flea-beetle,  Disonycha  pennsylvanica^ 
sent  me  from  Griggsville,  in  Pike  county,  with  the  information 
that  they  were  injurious  to  apples,  were  confined  under  a  bell 
jar  with  cut  pieces  of  apple,  upon  which  they  fed  very  freely. 
They  were,  however,  proven  by  experiment  to  be  entirely  unable 
to  bite  through  the  skin  of  uninjured  fruit.  In  the  numbers 
in  which  they  were  found  at  Griggsville,  hibernating  in  the 
apple  orchard  under  bark,  and  especially  under  bands  used  as 
traps  for  the  codling  moth,  they  might  easily  do  considerable 
injury  by  gnawing  and  hollowing  out  specked  apples  upon  the 
trees. 


A  MONOGRAPH 

OF 


Insect  Injuries  to  Indian  Corn. 

PART  I. 


INTRODUCTORY. 


For  the  past  ten  years  the  economic  entomology  of  the  corn 
plant  has  neeu  made  a  leading  subject  of  investigation  in  this 
State  by  the  official  entomologist,  and  in  the  course  of  these 
original  studies  a  large  mass  of  published  matter  has  been  scanned 
and  summarized.  The  present  report  has  been  prepared  in  the 
hope  (1)  of  finally  bringing  to  bear  on  the  practice  of  the  corn 
farmer  in  Illinois"  all  the  entomological  matter  that  ought  to 
affect  his  procedure,  and  (2)  of  so  massing  and  condensing  the 
data  from  which  practical  and  theoretical  conclusions  are  to  be 
drawn  as  to  make  it  unnecessary  for  the  investigating  entomol- 
ojrist  to  cover  the  same  ground  again. 

To  the  first  end  I  have  prepared  descriptions  and  classifica- 
tions ot  insect  injuries  to  corn  which  I  venture  to  hope  will  be 
found  intelligible  and  practically  useful  to  the  actual  tiller  of  the 
soil  as  well  as  to  the  economic  entomologist;  and  secondly,  I 
have  incorporated  with  this,  for  the  especial  benefit  of  the  ento- 
mologist, more  detailed  and  thoroughgoing  discussions  of  the 
insects  themselves  and  of  their  life  histories,  habits,  and  injuries, 
together  with  descriptions  of  the  species  in  all  stages  as  yet 
recognized.  This  report  is  thus  written  from  both  tlie  agricul- 
tural and  the  entomological  standpoints. 

The  corn  insects  now  recognized  as  in  some  way  and  to  some 
extent  injurious  to  some  part  of  the  plant  number  214  species, 
of  which  18  are  known  to  infest  the  seed,  27  the  root  and  the 
subterranean  part  of  the  stalk,  7(5  the  stalk  above  ground,  118 
the  leaf,  19  the  blossom,— that  is  the  tassel  and  the  silk, — 12  the 
ear  in  the  field,  2  the  stacked  fodder,  and  24  the  corn  in  store, 
either  whole  or  ground.  The  greater  part  of  this  long  list,  which 
is  doubtless  by  no  means  really  complete,  is  composed  of  those 
whose  injuries  are  now  so  slight  or  rare  as  to  constitute  a  pos- 
sible menace  rather  than  to  cause  a  serious  loss;  but  the  history 
of  economic  entomology,  and  even  of  the  entomology  of  this  one 
plant,  teaches  us  that  we  can  rarely  tell  in  advance  wliat  to  ex- 
pect of  any  possibly  injurious  species.  In  fact,  some  of  the  in- 
sect enemies  of  corn  now  most  destructive  were  not  many  years 
ago  almost  unknown  even  to  the  entomologist— the  northern 
corn  root  worm  and  the  corn  root  aphis,  for  example. 

The  principal  insect  species  infesting  this  plant  are  the  seed- 
corn  maggot  and  the  wireworms,  attacking  the  seed ;  these  latter 


insects,  the  white  grubs,  the  com  root  worms,  and  the  root  aphis, 
affecting  the  roots;  the  cut- worms  and  root  web-worms,  the 
army  worm,  the  stalk-borer,  the  corn  worm,  the  bill  bugs,  the 
chinch  bug,  the  corn  flea-beetle,  and  the  grasshoppers,  injuring 
stalk  and  leaf;  the  corn  worm,  the  corn  root  worms,  and  the 
grasshoppers,  eating  the  flower  structures  and  the  ear ;  and  the 
meal-moth  and  the  weevils  devouring  the  kernel  in  the  granary 
or  the  meal  in  the  bin.  Of  these,  by  far  the  worst  at  present 
are  the  wireworms,  the  corn  root  worms,  the  white  grubs,  the 
root  lice,  the  .cutworms,  the  chinch  bug,  the  grasshoppers,  and 
the  army  worm. 

These  major  injuries  have  naturally  received  here  the  greatest 
share  of  attention,  but  a  discussion  of  the  minor  and  insignifl. 
(tSLXit  injuries  which  at  first  blush  seem  to  have  little  or  no  agri- 
cultural importance,  will  nevertheless  be  of  practical  utility  as 
indicating  the  probabilities  with  reference  to  the  amount  of  in- 
jury to  be  anticipated  when  these  minor  attacks  are  noticed. 

For  convenience  of  treatment,  the  general  subject  of  insect  in- 
juries to  corn  will  be  divided,  in  discussion,  into  those  to  the 
seed,  the  root,  the  stalk,  the  leaf,  the  blossom,  the  ear,  and  the 
stored  grain,  whole  and  ground. 

The  most  serious  ordinary  injuries  to  corn,  those  which  the 
plant  is  least  able  to  sustain,  are  injuries  to  the  seed  and 
root,  particularly  those  occurring  early  in  the  year;  but  they 
are,  fortunately,  those  against  which  precautionary  or  preventive 
measures  may  be  most  readily  taken,  and  with  the  best  effect. 

GENERAL  INDICATIONS    OF   INJURY. 

Before  beginning:  a  description  of  injuries  to  each  part  of  the 
plant,  a  few  practical  hints  may  be  given  which  will  aid  to  a 
recognition  of  insect  attack  from  the  general  aspect  of  the  field 
or  from  the  appearance  of  the  entire  plant. 

1.  If  corn  largely  fails  to  appear  in  due  time  after  planting, 
the  farmer  need  not  content  himself  with  a  surmise  that  his 
seed  was  poor  or  that  the  weather  has  been  unfavorable,  but 
should  examine  the  seed  itself  for  evidence  of  the  work  of  one 
of  several  insects  (wireworms,  seed-corn  maggots,  grass  mag- 
gots, etc)  attacking  it  in  the  earth. 

2.  If  the  young  plants  make  an  unequal  start,  some  hills  ap- 
pearing earlier  and  growing  more  thriftily  than  others  at  the 
very  first,  the  roots  should  oe  searched  for  the  corn  rootlome] 
and  even  those  hills  should  be  examined  in  which  the  corn  has 
not  yet  come  up,  as  this  louse  sometimes  infests  the  sprouting 
plant  before  it  appears  above  ground. 

3.  The  abundant  occurrence  of  ants  in  the  com  field,  sinking 
their  burrows  among  the  stalks  of  the  hill,  is  evidence  of  the 
presence  of  the  corn  root  louse  in  their  company. 


4.  If  the  growth  of  the  corn  is  arrested  or  retarded  in  patches 
throughout  the  field,  the  leaves  turning  first  yellow  and  then 
red,  it  is  likely  that  the  roots  are  infested  by  the  same  root 
lease,  to  be  discovered  by  carefully  digging  up  the  hill  and 
picking  or  gently  shaking  off  the  earth  to  expose  the  roots  at 
their  origin.  If  no  insect  enemy  is  found,  the  diflSculty  is  quite 
likely  to  be  due  to  a  iungvs  attack  known  as  the  root  blight 
of  the  corn,  a  discussion  of  which  does  not  come  within  the 
scope  of  this  article.    fSee  page  54,  b.] 

5.  If  single  stalks  or  entire  hills  are  killed  or  withered  when 
a  foot  high  or  less,  search  should  be  made  among  the  roots 
and  on  the  stalk  below  the  surfax^  for  the  wireworms  and  the 
white  grubs. 

6.  If  the  corn  falls  readily  in  a  windy  storm  and  does  not 
afterward  rise,  and  if  it  may  be  pulled  up  easily  after  the  ear 
has  begun  to  form,  it  is  probable  that  the  roots  are  infested  by 
the  corn  root  worms  or  that  they  have  been  eaten  by  wbit-e 
grabs, 

7.  If  the  plant  remains  green  too  long,  maturing  slowly,  and 
if  the  field  contains  many  sterile  stalks  or  soft,  imperfect  nub- 
bins, it  is  likely  that  the  common  com  root  worm,  in  some  of 
its  stages,  will  be  found  in  or  among  the  roots  if  search  be 
made  before  September  1.  If  large  numbers  of  grass-green  beetles 
one  fifth  of  an  inch  in  length  (about  the  size  of  a  common  red 
lady  bug)  are  seen  on  the  silks  and  tassels  of  the  corn,  or  feed- 
ing upon  the  fallen  pollen  collected  at  the  bases  of  the  leaves^ 
or  upon  the  blossoms  of  ragweed  or  other  fiowering  plants  in 
the  field,  the  crop  has  suffered  from  an  attack  of  the  corn  root 
wornjy  of  which  these  beetles  are  the  adult,  and  the  ground 
should  be  planted  to  some  other  crop  the  following  year. 

8.  A  deformed  and  unequal  growth  of  the  foliage,  esj)ecially 
of  that  unfolding  from  the  roll  of  leaves  at  the  growing  tip  of 
the  plant,  with  more  or  less  irregular  and  ragged  injury,  when 
the  corn  is  from  one  to  two  feet  high,  is  often  due  to  an  at- 
tack by  the  first  generation  of  the  corn  worm,  the  second  gener- 
ation of  which  burrows  in  the  kernels  of  the  ear  of  corn  during 
late  summer  and  early  fall. 

9.  On  the  other  hand,  the  presence  of  elongate  holes,  placed 
side  by  side  in  an  orderly  manner,  in  short  rows  extending 
across  the  well-opened  leaf,  is  commonly  the  mark  of  an  injury 
done  when  the  corn  was  smaller  by  the  corn  bill  bugs,  several 
species  of  which  will  be  described  when  injuries  to  the  leaf  are 
under  discussion. 

10.  An  irregular  eating  away  of  the  leaves  of  young  com, 
and  a  similarly  irregular  gnawing  of  the  stalk  near  the  ground 
when  the  plant  is  but  a  foot  in  height,  should  lead  to  an  ex- 
amination of  the  earth  about  the  base  of  the  hill.  If  fine  par- 
ticles and  small  lumps  of  earth  are  found  more  or  less  closely 
webbed  together  in  a  mass  approximating  the  size  of  a  hickory 
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nut,  some  one  or   more  of  the  species  of  root    web-worms    are 
doubtless  at  work  in  the  field. 

11.  The  cutting  of  the  young  corn  at  or  below  the  surface  of 
the  g^round  is  an  injury  too  well  known  as  the  work  of  the  cut- 
worms to  require  more  than  bare  mention  here. 

12.  The  appearance  in  the  side  of  the  stalk  of  a  hole  about 
the  size  of  a  straw,  with  a  brown  moist  powder  exuding*,  is 
evidence  of  the  presence  of  the  stalk-borer,  an  insect  which  often 
does  a  great  and  practically  irremediable  damage  to  young  com 
in  early  spring,  especially  in  low  grounds,  by  burrowing  the 
stalk,  pushing  more  or  less  of  its  excrement  out  at  the  mouth 
of  its  burrow. 

13.  A  similar,  equally  evident  burrowing  of  the  ear,  the  ex- 
crement from  which  escapes  by  a  hole  through  the  green  husks 
or  becomes  mixed  through  the  silks  at  the  tip  of  the  ear,  be- 
trays the  presence  of  the  corn  worm  already  mentioned  under  8. 

14.  The  eating  away  of  the  blade  of  the  leaf  in  late  summer 
and  autumn  so  as  to  make  large  irregular  holes,  which  may 
multiply  and  increase  in  size  until  they  finally  leave  only  the 
stripped  midrib  and  the  bare  stalk — ^the" injury  being  commonly 
very  much  worst  along  the  edges  of  the  field— is  commonly  due 
to  grasshoppers. 

15.  In  the  corn  crib  or  granary  the  commonest  serious  mis- 
chief is  the  peppering  of  the  kernel  with  little  round  holes,  ea^h 
the  diameter  of  the  head  of  a  pin,  the  first  suspicion  of  which  will 
frequently  be  aroused  by  the  appearance  of  fine  particles  of 
meal  sifting  down  somewhere  within  si^ht.  The  insect  most 
likely  to  be  responsible  for  this  mischief  is  the  corn  motb;  but 
various  weevil  species  may  also  be  involved. 


INJURIES^TO  THE  CORN  PLANT 

AND  ITS  PRODDCTS. 


CLASSIFICATION  OF  INJURIES. 

A.  Injuries  to  the  seed  in  the  earth. 

B.  Injuries  to  the  roots. 
G.  Injuries  to  the  stalk. 

D.  Injuries  to  the  leaves. 

E.  Injuries  to  the  tassel  and  the  silk. 

F.  Injuries  to  the  ear  in  the  field. 

G.  Injuries  to  dry  fodder. 

H.  Injuries  to  stored  corn  and  meal. 


A.    Injuries  to  the  seed  in  the  earth.* 

Seed  com  in  the  earth  may  be  destroyed  by  being  devoured  at 
once,  kernel  by  kernel;  by  being  bored  through  from  side  to  side; 
by  being  penetrated  at  some  point  and  hollowed  out  in  a  way 
to  leave  an  empty  shell;  or  by  being  eaten  away  gradually 
from  without.  It  need  hardly  be  said  that  injuries  of  the  first 
class  are  unknown  to  entomology,  birds  and  mammals  being  the 
only  corn-field  pests  which  are  capable  of  them. 

A  kernel  which  has  been  smoothly  perforated  by  a  cylindrical 
channel  has  probably  been  visited  by  a  wireworm— a  slender, 
cylindrical  or  flattish,  smooth,  brown  or  brownish  white,  six- 
legged  larva,  likely  to  be  found  still  working  on  the  seed,  the 
roots,  or  the  underground  part  of  the  stalk. 

One  which  shows  a  round  or  oval  hole  at  the  surface,  with  no 
exit,  will  probably  be  found  to  contain  either  the  seed-corn 
ma^ot — a  white,  soft,  worm-like  larva,  without  legs  or  distinct 
head,  blunt  at  one  end  and  pointed  at  the  other— or  the  black- 
headed  ^ass  maggot— also  a  small  footless  white  worm,  but 
distinguished  by  its  shining  black  head. 

*  For  iDJuries  to  the  Booti,  tee  p.  62. 
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If  the  grain  has  been  gnawed  away  from  without,  the  injury 
will  commonly  have  beffun  with  the  germ  or  the  softer  part  of 
the  kernel  about  it,  and  the  insect  responsible  will  frequently  be 
found  more  or  less  completely  imbedded  in  the  cavity  which  it 
has  excavated.  It  may,  in  this  case,  be  either  one  of  the  wire- 
w^orms,  as  already  mentioned ;  a  small  red  or  yellowish  ant ;  or 
one  of  at  least  three  species  of  small  hard-shelled  beetles. 

If  the  damage  has  been  done  by  ants,  mealy  particles  are 
likely  to  be  strewn  through  the  dirt,  as  these  insects  do  not 
devour  the  substance  of  the  grain,  but  tear  it  to  pieces  merely 
to  lick  up  the  fluids  it  contains;  but  injuries  due  to  the  various 
beetles  referred  to  do  not  differ  in  a  way  to  suggest  the  species 
responsible. 

SYNOPSIS  OF  INJURIES  TO  SEED  IN   THE  EARTH,  AND 
ORDER  OF  DISCUSSION. 

1.  Injuries  by  ants  (Myrmicidee),  which  hollow  out  the  kernel, 

commonly  scattering  the  meal  through  the  dirt.  Page  9. 

Solenopsjs  debWs.    (Plate  IL,  Fig.  2.)  Page  9. 

Myrmica  scabrinodis  lobicornis,    (Plate  I.,  and  Plate  II., 
Fig.  1.)    Page  11. 

2.  Injuries  by  small  beetles,  which  gnaw  the  kernel  from  with- 

out, commonly  beginning  at  the  germ.    Page  12. 

Agonoderna  pallipes.  (Plate  II...  Fig.  3.)  Page  12. 
Apbodius  granarius,  (Plate  II.,  Fig.  4.)  Page  14. 
Ctivina  impressifrona,    (Plate  II.,  Fig.  5.)    Page  15. 

3.  Injuries  by  footless  maggots,  which  bury  themselves  in  the 

seed'.     Page  16. 

Anthomyia  zess   (Seed-corn   Maggot).     (Plate  II.,  Fig.  6 
and  7;  and  Plate  III.,  Fig.  1  and  3.)    Page  16. 

Sciara  sp.  (Black-headed  Grass  Maggot).    (Plate  III.,  Fig. 
3-7.)    Page  19. 

4.  Injuries  by  six-legged  larvae,  which  gnaw  or  bore  through  the 

kernel.    Page  21. 

Systena  twniata   (Pale-striped   Flea-beetle).     (Plate  III.j 
Fig.  8;  and  Plate  IV.,  Fig.  1  and  2.)    Page  21. 

Ips  fasciatus  (The  Banded  Ips).      (Plate  IV.,  Fig.  3-5.) 

Page  23. 
Wireworms:     Pages  28,  47,  48. 

Cardiophorus  sp.    (Plate  IV.,  Fig.  6.)    Page  32. 

Drasterius  elegans,    (Plate  V.,  Fig.  1-3.)    Page  34. 

Agriotes   maucus  (The   Wheat  Wireworra).     (Plate  V., 
Fig.  4-6.)    Page  36. 

Agriotes  pubesceus.    (Plate  VI.,  Fig.  1.)    Page  39. 

Melanotus  communis,    (Plate  VI.,  Fig.  3-5.)    Page  39. 
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Melanotus  Sssilis.    (Plate  VI.,  Fig.  2.)    Page  41. 

Melanotns  infaustus.    Page  42. 

Melanotus  cribulosas  (The  Corn  Wireworm).    (Plate  VI., 
Fig.  6-8;  and  Plate  VII.,  Fig.  1.)    Page  42. 

Asaphes  decoloratus.    (Plate  VII.,  Fig.  2-4.)  Page  45. 

DETAILED  DISCUSSION  OF  INJURIES  TO  THE  SEED. 

1.    Injuries  by  ants  (Myrmicidse),   which  hollow  out  the  kernel^ 
commonly  scattering  the  meal  through  the  dirt. 

Injuries  to  corn  bj  ants  are  of  two  kinds;  one  indirect  but 
serious;  the  other  direct,  but  of  little  importance  because  quite 
rarp.  The  former  will  be  treated  in  connection  with  insects  af- 
fecting the  root,  since  it  is  by  rearing,  transporting,  and  foster- 
inp  the  root  lice  of  corn  that  ants  are  most  injurious;  and  the 
latter  is  given  here  in  its  place  as  an  injury  to  the  seed  in  the 
earth. 

Occasionally  in  searching  for  the  causes  of  the  failure  of  corn 
to  germinate,  or  to  grow  thriftily  after  making  its  appearance, 
a  kernel  may  be  found  wholly  or"  partly  hollowed  out,  the  mealy 
interior  being  not  devoured,  but  scattered  about,  in  the  earth, 
while  the  cuticle  or  outer  shell  of  the  seed  remains  but  little  dis- 
turbed. The  agents  of  this  small  mischief  will  frequently  be 
found  still  buried  in  the  cavities  they  have  excavated— most  com- 
monly ants  of  a  minute  pale  yellow  species,  a  little  more  than 
a  sixteenth  of  an*  inch  in  length,  and  very  similar  in  size  and 
pjeneral  appearance  to  the  minute  "red  ant"  which  often  infests 
the  pantry.  This  injury  to  corn  requires  no  treatnfent  so  far  as 
is  now  known,  and,  indeed,  admits  of  none;  but  consistently 
with  the  plan  of  this  treatise,  which  is  intended  not  only  to 
flummarize  existing  knowledge  but  still  more  to  serve  as  a  basis 
for  future  investigation,  the  two  species  thus  far  connected  by 
08  with  this  injury  to  corn  are  here  briefly  treated. 

Solenopsis  debilis,  Mayr. 

(Plate  II..  Fiff.  2.) 

This  ant  is  but  little  known,  either  to  farmers  or  entomolo- 
giHts,  havinj^,  in  fact,  not  been  discriminated  as  a  species  until 
i^8(J,  in  which  year  it  was  described  by  Mayr,*  of  Vienna,  from 
specimens  sent  him  from  North  America.  His  description,  with 
the  appended  remarks,  is  the  only  definite  mention  of  it  which 
I  have  found  in  the  literature  of  entomology,  with  the  exception 
of  my  own  reference  (under  the  name  of  S.  fugax)  to  its  injuries 
to  strawberries  and  kernels  of  corn  in  the  earth  in  the  Thirteenth 

,    *  Vif  Formieidtm  d^r  Vereiniaten  Stnafen  von  Nord-america  In  Verhandlungen  der 
K.  k.  tooUbotan,    GeBellBohaft  in  Wi^n.  XXXVI  (18»5).  p.  4(>1. 
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Report  of  the  State  Entomologist  of  Illinois,  published  in  1884 
(p.  112).  It  is,  however,  probable  that  a  reference  under  the 
same  name  made  in  1889  by  Mr.  F.  M.  Webster*  to  injuries  to 
corn  b3'  ants  in  Indiana  should  really  be  applied  to  this  spedes. 

Mayr  reports  the  species  from  the  District  of  Columbia,  New 
Jersey,  and  Virginia,  under  stones  and  in  a  stump  under  ground, 
and  from  Texas  and  New  York.  Winged  males  and  females  ap- 
pear in  July  and  August. 

It  was  first  found  by  us  June  1-12,  1883,  at  Normal,  Ulinois, 
abundant  in  many  fields  of  corn,  both  new  and  old,  and  after- 
wards May  14-24,  1886,  infesting  seed  corn  in  the  fields  at 
Champaign.  In  the  corn  field  these  ants  were  usually  collected 
about  the  kernels  in  the  earth,  and  frequently  more  or  less 
hidden  in  little  cavities  excavated  in  the  softened  grain.  May 
19,  1887,  they  were  very  abundant  in  a  field  of  corn  on  sod  in 
Champaign  county,  eating  out  the  planted  kernels.  In  autumn 
the  same  species  has  been  detected  by  us  indulging  a  similar 
appetite,  but  in  a  way  to  do  no  harm.  September  11-21,  1093, 
it  was  found  feeding  on  and  within  kernels  of  corn  at  the  tips 
of  ears,  which  had  evidently  been  injured  previously  by  crickets 
and  grasshoppers.  The  solid  substance  of  the  grain  is  not  act- 
ually eaten  by  these  ants,— a  fact  which  I  demonstrated  by  dis- 
section of  the  ants— but  it  is  simply  gnawed  away,  doubtless 
for  the  sake  of  the  sweetish  and  oily  fiuids  of  the  softened  ker- 
nels. If  plants  start  from  seeds  thus  injured,  they  are  shorter 
than  others  adjacent,  and  have  a  stunted,  weak  appearance. 

This  species  has  also  been  several  times  noticed  by  us  in  Sep- 
tember in  attendance  upon  the  root  louse  of  corn,  Aphis  inamU 
radicis,  sharing  with  two  other  species  of  ants  the  cares  and 
benefits  of  this  association.  It  occurs  more  frequently,  accord- 
ing to  our  observations,  at  this  season  of  the  year,  with  the 
corn  root  lice  infesting  purslane  than  with  those  upon  the  corn 
itself. 

Description. — This  species  of  ant,  and  also  the  one  foUowiog, 
belong  to  the  family  Myrmicidae,  in  which  there  are  two  nod(» 
or  thickened  joints  in  the  peduncle  of  the  abdomen  instead  of  a 
single  node  or  scale-like  joint,  as  in  the  large  family  of  Formi- 
cida?.  Solenopsis  is  readily  distinguishable  by  its  peculiar 
antennie,  terminating,  except  in  the  male,  in  an  enlarged  club 
consisting  of  but  two  joints,  the  outer  greatly  elongate. 

The  worker,  which  is  the  commonest  form,  is  very  small,  about 
1.5  to  1.8  mm.  in  length,  yellow  or  brownish  yellow,  the  mar- 
gins of  the  abdominal  segments  paler.  The  antennae  are  ten- 
jointed,  and  between  them  are  two  longitudinal  carina?  which 
end  in  front  in  two  small  teeth.  The  metathorax  is  not  armed 
with  spines  behind.  The  second  joint  of  the  peduncle  of  the 
abdomen  is  distinctly  broader  than  the  node  of  the  first,  and 
also  much  broader  in  front  than  behind. 

•  "Insect  Life."  Vol.  II.,  p.  857. 
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The  female  is  4.2  to  4.8  mm.  in  length.  General  color  reddish 
yellow,  the  mandibles,  head,  thorax  above,  and  abdomen,  except- 
iDg  margins  of  segments,  yellow-brown.  Antennae  as  in  worker, 
but  with  eleven  joints.  Frontal  carinsB  aa  in  worker,  ending  in 
two  teeth.  Metathorax  without  spines  behind.  Second  joint  of 
abdominal  peduncle  somewhat  broader  than  first,  and  twice  as 
broad  as  long.  Abdomen  polished.  Wings  hyaline,  with  pale 
veins  and  stigma. 

The  male  is  3.5  to  3.6  'mm.  long,  shining  dark  brown,  head 
black-brown;  mandibles,  antennsB,  and  legs  yellow.  The  antennm 
have  a  short  scape  and  no  distinct  club;  third  joint  about  one  and 
a  third  timcs  as  long  as  thick.  Metathorax  entirely  unarmed. 
Wings  hyaline. 

Myrmica  scabrinodia  lobicomis,  Nyl.* 

(Plate  I.:  and  Plate  U..  V\g.  1.) 

On  the  strength  of  a  single  observation,  made  in  1887,  I 
mention  here  a  second  species  of  ant  as  injurious  to  seed  corn 
in  the  ground,  more  commonly  known,  however,  to  economic 
entomologists  because  of  its  association  with  injurious  plant 
lice.  This  is  one  of  the  most  abundant  of  our  smaller  species, 
occurring  very  commonly  in  the  food  of  the  smaller  insectivor- 
ous birds.  It  may  be  at  once  distinguished  from  our  other 
very  abundant  ants  by  the  fact  that,  like  the  other  members  of 
its  family,  the  stem  or  peduncle  of  the  abdomen  has  two  dis- 
tinct, rounded  joints  instead  of  one,  and  by  the  presence  of  two 
conspicuous  stout  spines  or  thorns  projecting  backward  from  the 
posterior  upper  part  of  the  thorax,  which  is  itself  finely  lined 
and  grooved  longitudinally. 

This  species  extends  around  the  world  in  the  northern  hemi- 
sphere, and  it  is  scattered  in  North  America  from  ocean  to 
ocean.  Its  habits  in  Europe,  as  reported  by  Dr.  Auguste  Forel,t 
are  notably  different  from  those  of  the  same  variety  in  Illinois. 
There  it  is  subalpine  in  range,  and  breeds  in  July  and  August; 
while  with  us  it  is  universally  distributed,  and  the  sexes  appear 
in  September  and  October. 

In  Champaign,  111.,  May  13,  1887,  about  a  dozen  workers  of 
this  ant  were  seen  tearing  off  fragments  from  a  kernel  of  sprouted 
corn  just  below  the  surface  of  the  soil,  disposing  of  them  much 
as  does  the  species  mentioned  above.  Many  other  grains  were 
found  in  different  parts  of  the  same  field  similarly  injured,  being 
•ometimes,  indeed,  completely  excavated.  The  abundance  of 
this  species  and  the  obscurity  of  the  injury  suggest  that  it  may 
do  greater  mischief  than  would  appear  from  this  statement. 

This  species,  like  the  preceding,  feeds  in  fall  upon  kernels  of 
corn  at  the  tip  of  the  ear  in  the  field,  most  frequently  following 
injuries  by  other  insects,  but  certainly  sometimes  hollowing  out 
the  grain  without  their  aid. ^ 

'Determined  bf  Mr.  Theodore  Pericande.  of  the  United  States  Department  of  Affrloalture» 
from  a  larse  namber  of  speoimens  collected  in  Illinois. 
Uef  Fourmi$  d€  la  Suiaie. 
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Its  relations  to  the  corn  plant  louse  will  be  described  in  an- 
other article. 

Description. --ThiQ  is  a  rather  large  ant,  the  worker  (Plate  II., 
Fig.  1)  being  about  three  sixteenths  of  an  inch  in  length,  red- 
dish in  color,  tinted  above  with  brownish,  or  even  blackish, 
especially  on  the  head  and  abdoraen,  the  legs  a  little  paler.  The 
body  is  deeply  ridged  and  grooved  lengthwise,  excepting  the  abdo- 
men, which  is  smooth  and  polished.  Long  hairs  are  scattered 
sparsely  over  the  body.  The  long  first  joint  of  the  antenna  is  bent 
nearly  at  right  angles  near  the  base,  and  sharply  pointed  on  the 
outer  side  of  the  angle.  The  club  at  the  end  of  the  antenna  is 
formed  of  three  large  joints.  The  thighs  are  thick,  and  the  spurs 
at  the  end  of  the  tibioB  have  a  row  of  slender  teeth  on  each  side. 
There  are  two  spines  projecting  backwards  from  the  thorax.  The 
males  (Plate  I.,  Fig.  2)  and  females  (Plate  I.,  Fig.  1)  are  winged,  a 
little  larger  than  the  workers,  and  are  similar  in  size  and  gen- 
eral appearance.  The  males  are  the  darker  and  the  more  slen- 
der, especially  as  to  the  abdomen ;  the  ridges  on  the  thorax  are 
also  smoother,  and  run  in  various  directions;  and  the  spines  on 
the  thorax  are  very  short  and  thick.  In  the  wings  the  large  cell 
adjoining  the  stigma  is  invaded  from  the  middle  of  its  further 
side  by  the  stump  of  a  vein. 

The  sexes  were  noticed  swarming  September  14,  1893,  after  a 
rain  following  upon  a  long  period  of  drouth.  September  21  a 
nest  was  found  at  the  foot  of  a  stalk  of  corn  (on  which  were 
aerial  corn  lice  attended  by  this  ant),  this  nest  containing  eggs, 
larvse  of  several  sizes,  pupae,  and  worker  ants,  in  a  chamber 
about  half  an  inch  high  and  three  quarters  of  an  inch  in  hori- 
zontal diameter,  placed  no  more  than  three  and  a  half  inches 
below  the  surface  of  the  ground. 

2.    Injuries  by  small  beetles*  which  gnaw  away  the  kernel  from 
without,  commonly  beginning  at  the  germ. 

Three  common  beetles  have  been  detected  by  us  and  reported 
by  others  as  engaged  in  a  somewhat  noticeable  injury  to  seed 
corn  in  the  earth,  two  of  them  among  the  most  abundant  of 
our  Illinois  insects,  and  the  third  also  common,  but  too  small 
to  be  noticed  frequently  by  the  ordinary  observer. 

Agonoderus  paHipes,  Fab. 

(Plate  IL.Flff.  3.) 

This  oblong,  pale  brown  beetle,  with  a  blackish  cloud  on  the 
back,  is  a  species  of  common  notoriety  (although  it  has  never 
received  an  English  name)   because  of  its  annoymg  abundance 

♦  Beetles  commonly  have  four  wIdrs.  the  front  pair  of  which  are  usually  hard,  thick, 
and  opaque,  flttins:  more  or  lesg  closely  upon  the  hinder  part  of  the  body  above,  and  simi- 
lar in  appearance  to  the  rest  of  the  upper  surface.  Beneath  these,  and  next  to  the  body, 
may  be  found  the  membranous  hind  wines,  srenerally  entirely  concealed  except  during 
fllffht.  The  s*)fi:ment  bearlni;  the  hind  lees  is  ITxedly  attached  to  the  hind  body,  but  by  a 
movable  articulation.   They  also  have  a  biting  mouth  furnished  with  two  pairs  of  jaws. 
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at  lights  in  early  spriug.  Hiberaating  as  an  adult,  it  leaves  its 
winter  quarters  with  the-first  warm  sunny  days,  and  flies  abroad 
at  night  in  countless  myriads.  Shortly  afterwards  the  eggs  are 
laid  in  the  earth,  and  a  new  generation  comes  forth  abundantly 
in  June  and  July.  The  adults  themselves  may  be  found,  how- 
ever, throughout  the  year.  It  is  possible  that  more  than  one 
generation  occurs  in  a  season.  We  have  noticed,  in  fact,  a  dis- 
agreeable abundance  of  these  beetles  at  lights  on  warm  Septem- 
ber evenings.  The  species  ranges  throughout  all,  or  the  greater 
part,  of  the  United  States  and  Canada. 

It  was  first  made  known  to  me  as  injurious  to  seed  corn  in 
the  ground  by  a  note  from  Mr.  Thomas  Huber,  of  Illinois  City, 
Rock  Island  county,  dated  June  4,  1883,  and  accompanied  by 
a  specimen  of  the  beetle  *'found  in  seed  corn,  buried  in  the 
kernel,  eating  the  germ  and  part  of  the  inside.''  In  Bulletin  No. 
12  of  the  U.  S.  Department  of  Agriculture,  Division  of  Entomol- 
ogy (p.  44),  Professor  Riley  reports  the  receipt  of  this  beetle 
during  the  summer  of  1885,  with  the  information  that  it  was 
injuring  young  corn  by  gnawing  into  the  seed  and  by  eating  the 
sproutmg  roots.  One  of  these  observations  was  confirmed  by 
the  sending  of  a  specimen  together  with  an  injured  grain.  The 
exact  amount  of  damage  was  not  stated,  but  it  was  said  to  be 

auite  extensive.  Even  before  these  observations  I  had  myself 
etected  this  beetle  injuring  the  roots  of  corn  to  some  small  ex- 
tent;* a  point  determined  by  the  dissection  of  specimens  taken 
in  corn  fields,  among  the  roots.  Nearly  half  the  food  of  these 
dissected  specimens,  however,  consisted  of  fragments  of  chinch 
bugs,  and  other  insect  remains.  The  character  and  amount  of 
this  injury  to  corn  have  not  heretofore  been  such  as  to  call  for 
protective  treatment,  but  if  the  beetle  should  become  sufficiently 
destructive  to  make  such  measures  profitable,  it  is  likely  that 
"a  satisfactory  remedy  will  be  found  in  soaking  all  seed  corn  for 
a  short  time  before  planting  in  some  arsenical  solution,  such  as 
Paris  green  or  London  purple,  in  water.  Such  a  course  will  not 
injure  the  germinative  quality  of  the  seed,  and  will  probably  re- 
sult in  the  death  of  all  beetles  which  attempt  to  gnaw  the  seed.^t 

This  species  was  described  by  1^'abricius  in  1792t,  but  its  eco- 
nomic record  did  not  begin  till  1882,  when,  in  treating  of  the 
food  relations  of  predaceous  beetles  in  my  '^Twelfth  lieport  of 
the  State  Entomologist"  (p.  Ill),  I  discussed  its  food  under  the 
name  of  Agonoderus  comma.  In  May,  1883,  I  also  treated  the 
food  of  the  species  in  an  article  on  the  '^Food  Relations  of  the 
Carabidae  and  Coccinellid8e"§.  Professor  Riley,  in  Bulletin  12  of 
the  U.  S.  Department  of  Agriculture,  Division  of  Entomology 
(1886,  p.  44),  records  an  injury   to   seed   corn   by  this  beetle, 

*  Twelfth  Report  State  EntomolofflBt  of  Illinois,  p.  43. 

f  BolletlD  No.  19.  U.  8.  Department  of  Affriooltare.  Division  of  Entomoloffy.  p.  45. 

:  Ent  Syst  I.,  p.  1S9. 

I  Boll.  UL  State  Lab.  Nat  Hist.  Vol  I.  No.  •  USSS).  pp.  48. 00. 
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and  flares  the  beetle  and  a  grain  of  injured  com.  He  had  pre- 
vious! j'  published  the  same  observation  in  the  "Daily  Gate  Citj" 
of  Keekuk,  Iowa,  for  June  28,  1885. 

Description.— Length,  6-8  mm.,  about  three  times  as  long  as 
wide,  a  little  depressed.  Color  black,  shining,  extensively  marked 
with  brownish  or  reddish  yellow;  legs,  palpi,  and  base  of  anten- 
nae pale  brownish  yellow.  Head  entirely  black,  thorax  and 
wing  covers  widely "  margined  with  brownish  yellow,  the  wing 
covers  also  narrowly  margined  on  the  inner  edge,  and  often  in 
front.  Disk  of  prothorax  often  more  or  less  brownish  yellow. 
Beneath  black,  the  prothorax  and  tip  of  abdomen  more  or 
less  brownish  or  yellowish.  Mentum  not  toothed  at  middle, 
antennae  with  two  basal  joints  smooth.  Prothorax  a  little 
broader  than  long,  much  narrowed  behind,  hind  angles  rounded, 
adjacent  impressions  feeble  and  punctate.  Wing  covers  with 
distinct  scutellar  stria,  a  single  hair-bearing  puncture  on  the 
inner  edge  of  the  third  interval  behind  the  middle. 

Apbodivs  gr&D&rins,  Linn.* 

(PIateIL.Fiff.4.) 

The  fact  that  a  common  small  shining  black  dung  beetle,  very 
abundant  in  stable  manure,  where  it  feeds  in  part  on  particles 
of  undigested  grain,  may  under  favoring  conditions  transfer  its 
attentions  to  ^eed  corn  in  the  hill,  gives  occasion  for  brief  men- 
tion of  this  insect  here. 

Our  only  knowledge  of  this  injury  comes  from  Professor  C.  H. 
Fernald  of  the  Massachusetts  Agricultural  College,!  who  received 
specimens  of  this  beetle  from  Lancaster,  Massachusetts,  with 
the  statement  that  they  had  been  found  destroying  seed  corn  in 
the  ground  before  it  sprouted. 

**  This  insect,"  he  says,  *'has  long  been  known  in  America,  hav- 
ing found  its  way  here  many  years  ago  from  Europe,  its  native 
country.  The  different  species  of  Aphodius,  while  in  the  larva 
state,  feed  in  stable  manure,  and  if  this  be  used  as  a  fertilizer  in 
the  hills  these  insects  will  emerge  at  the  very  place  where  they 
can  do  great  damage.  They  are  also  liable  to  attack  the  vari- 
ous kinds  of  seed  grain  which  have  been  sown  on  lands  where 
stable  manure  is  used.  In  this  case,  however,  the  loss  is  not  so 
noticeable,  since  the  destruction  of  a  few  kernels  of  wheat 
usually  provokes  only  the  remark  that  *it  did  not  come  up.' 

*  Aphodius  Intulentus  is  sometimes  included  In  lists  of  com  insects  on  the  strenffthof 
the  folIowiDff  observation  contained  in  the  Report  of  the  Entomologist  of  the  U.  8.  Depart- 
ment of  Agriculture  for  1881  (p.  65): 

"On  January  8,  J.  G.  Barlow.  Cadet.  Washington  county.  Missouri,  sent  spedmeM  ot 
y.p  iodtus  liitnlenius  which  had  been  injuring  grains  of  corn  contained  in  cow-dung.' 

This  species  may  evidently  infest  corn  in  the  hill  under  ciroumstanoes  like  those  £iT«& 
above. 

f  Bull.  No.  1.  Hatch  Experiment  Station.  Mass.  Agr.  OolL.  p.  SL 
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Bat  when  the  manure  infested  with  these  beetles  is  put  into  hills, 
and  a  few  kernels  of  seed  only  put  into  each,  they  may  be  able 
to  destroy  the  whole  crop. 

"It  is  recommended,  when  these  beetles  are  troublesome,  to  * 
soak  the  seed  in  water  for  a  short  time,  and  then  after  pouring 
off  the  water  to  stir  in  with  it  a  mixture  composed  of  one  part 
of  Paris  green  to  twenty  parts  of  flour.  The  reason  why  we 
recommend  flour  instead  of  plaster,  or  other  substances,  as  a 
diluent,  is  that  flour  is  attractive  as  food  for  the  beetles,  and 
they  will  eat  the  poisonous  mixture  more  readily." 

Description.— Thfi  beetle  is  from  4  mm.  to  6  mm.  in  length, 
oblong  and  very  convex.  Color  deep  shining  black,  beneath 
brownish,  legs  dark  reddish  brown.  The  head  has  three  frontal 
tubercles,  very  distinct  in  the  male,  less  so  in  the  female. 
Clypeus  projecting  over  and  concealing  mouth  parts,  front  mar- 
gin broadly  emarginate  at  middle,  without  angulation.  AntennsB 
nine-jointed,  with  a  three-jointed  club.  Thorax  convex,  rather 
finely  and  sparsely  punctured.  Wing  covers  with  closely  punc- 
tured striffi,  int/crvals  feebly  convex  and  with  few  minute 
punctures,  the  first  interval  broad,  a  little  wider  than  those  ad- 
joining, instead  of  being  distinctly  narrower,  as  in  other  species 
of  similar  appearance.  Tibiae  two-spurred,  abdomen  with  six 
free  ventral  segments. 

Clivina  jmpressifrons,  Lee. 

(Plate  II..  Flff.  6.) 

This  beetle  is  included  among  insects  injurious  to  seed  corn 
upon  the  evidence  of  a  single  observation  made  by  Mr.  F.  M. 
Webster  in  Indiana.  It  is  not  uncommon  in  Illinois,  and  is  found 
from  New  York  and  the  north  Atlantic  States  to  Kansas  and 
Kentucky. 

Nothing  is  known  of  its  earlier  stages.  Most  of  our  specimens 
are  from  electric-light  and  miscellaneous  sweep-net  collections, 
ranging  from  May  6  to  November  15. 

The  only  recorded  case  of  injury  to  vejjetatiou  by  this  beetle 
is  reported  by  Mr.  Webst^er  in  V  Insect  Life,''  Vol.  III.,  p.  159. 
Under  date  of  June  11, 1890,  he  says,  **  I  received  from  Whitley 
county,  Indiana,  a  considerable  number  of  these  beetles,  with 
the  statement  that  they  were  found  in  a  piece  of  ground  which 
had  been  broken  the  preceding  spring,  the  field  being  swampy 
and  of  a  black  soil,  like  those  infested  by  wireworms.  The 
beetles  attacked  the  seed  grains  as  soon  as  the  latter  became 
moistened.  When  received,  one  of  the  beetles  had  burrowed  into 
a  kernel  of  corn  in  the  vicinity  of  the  germ,  and  was  engaged 
in  devouring  the  substance." 

In  all  probability  this  species,  like  others  of  the  family,  is 
essentially  carnivorous  in  its  ordinary  habits. 

-Description.— This  beetle  is  6  to  7  mm.  long,  and  about  one 
fourth  as  wide.     It  is  rather  depressed  and  elongate,  shining 
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dark  red  in  color,  tinged  partly  with  blackish.  The  prothoiax 
is  not  applied  closely  to  the  hinder  part  of  the  body,  oeing  con- 
nected with  it  by  a  short  peduncle.  The  fore  legs  are  very  thick 
and  strong,  and*  the  fore  tibiae  strongly  toothed.  In  the  row  of 
spines  on  the  outer  edge  of  the  middle  tibia,  is  one  of  double 
thickness  near  the  tip  of  the  tibia.  The  prothorax  and  wid^t- 
covers  are  parallel-sided,  the  former  squarish,  the  latter  suddenly 
rounded  off  at  tip,  and  with  punctured  striae. 

3.    iDJuries  by  footless  maggots^  which  bury  themselves  in  the 

seed  fi^rain. 

Two  rather  common  injuries  to  seed  corn  in  the  ground  are  due 
to  small  white  maggots  without  legs,  one  apparently  headless 
with  much  the  form  and  ^neral  appearance  ol  a  very  small  blow- 
fly larva,  and  the  other  with  a  smooth,  conspicuous  head  of  a  sbiu- 
ing  jet  black  color.  The  first  is  known  as  the  seed-corn  mag?rot. 
and  infests  corn  only,  as  at  present  understood ;  and  the  second  Ls 
black-headed  grass  maggot,  normally  a  grass  insect,  as  its  the 
name  implies,  and  injurious  to  corn  only  when  this  follo\v^5 
grass.  Both  these  maggots  penetrate  the  kernel,  feeding  on  tbt^ 
mealy  inner  part,  and  leaving  the  outer  shell.  The  first  changes 
in  the  course  of  the  summer  to  a  small  two-winged  fly  of  the 
general  form  of  the  house-fly,  and  the  second  becomes  a  slen- 
der, small  black  gnat,  roughly  resembling  the  mosquito.  The 
fly  of  the  seed-corn  maggot  is  little  likely  to  be  noticed  in  its 
winged  state,  but  the  gnat  of  the  grass  maggot  is  frequently 
seen  in  very  large  numbers  on  and  near  the  ground  in  early 
spring. 

The  Seed-Corn  Maggot. 
{Anthomyia  zesBy  Rilejr.) 

(Plate  IL.  FJff.  6  and  7;  and  Plate  UI..  Fiff.  1  and  2.) 

This  maggot  penetrates  the  grain  commonly  after  it  sprouts 
but  before  it  appears  above  ground,  killing  the  germ  or  the 
growing  shoot  and  finally  hollowing  out  the  interior  so  as  to 
leave  only  the  harder,  outer  parts  of  the  kernel.  In  specimens 
of  injured  seed  received  by  us  from  .\ltamont,  Illinois,  the  larva 
had  boied  a  round  hole  in  the  grain  near  the  edge,  and  roined 
in  a  circular  direction  around  the  germ.  In  other  grains  it  had 
entered  at  the  tip  of  the  germ,  and  in  some  beside  the  sprout. 
In  one  plant  containing  a  full-grown  maggot  about  two  thirds 
imbedded  in  the  kernel,  a  root  about  three  inches  long  had 
formed,  and  a  yellowish  stalk  had  grown  two  inches  in  height' 
Still  other  grains  had  almost  the  wnole  interior  eaten  out.  C^- 
sprouted  kernels,  softened  by  lying  in  the  earth,  are  also  fr^- 
quently  penetrated  in  a  way  to  destroy  the  germ.  CJommoDly 
these  injuries  are  trivial  in  amount,  but  in  at  least  one  instance 
mentioned  by  Dr.  RiJey  in  his  First  Report  as  State  Entomolo- 
gist of  Missouri  (p.  154),  the  crop  of  a  field  in  New  Jersey  ^^ 
practically  destroyed. 
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The  adult  of  this  insect  is  a  small  two-winged  fly,  not  unlike 
a  house-fly  in  general  appearance,  but  more  diminutive  and  of 
a  lighter  form.  The  species  is  known  at  times  to  do  consider- 
able injury  over  limited  areas.  It  is  widely  distributed,  having 
bc»en  reported  from  New  Jersey  and  New  York  to  Indiana,  Illi- 
nois, and  Missouri.  It  was  first  described  under  the  name 
Anthomyia  zeas  by  Dr.  Riley,  in  his  First  Report  as  State  En- 
tomologist of  Missouri  (p. ^54),  his  specimens  having  been  reaied 
from  maggots  sent  him  from  New  Jersey  in  1868. 

Mr.  B.  I).  Walsh  next  refers  to  this  species  in  the  American 
Entomologist,  Vol.  I.,  1869,  (p.  224),  maggots  having  been  sent 
him  from  Eureka.  Missouri. 

In  his  First  Report  on  the  Insects  of  New  York  (1882,  p. 
199),  Professor  J.  A.  Lintner  gives  a  brief  bibliography  of  the 
species  and  an  economic  treatment,  following  Riley;  and  Mr.  F. 
M.  Webster  treats  the  species  briefly  in  the  Report  of  the  In- 
diana Agricultural  Society  for  1885  (p.  181). 

Life  History.— The  life  history  of  this  insect  is  as  yet  incom- 
plete, no  continuous  experimental  work  having  been  done  upon 
the  subject  throughout  the  year.  Miscellaneous  observations 
and  breeding-cage  work  at  ray  office  give  us,  however,  evidence 
fairly  complete  that  only  a  single  brood  occurs  in  normal  con- 
ditions,  the  larvae  of  which  have  been  observed  from  May  17  to 
June  13,  and  pupae  from  June  7  to  15,  imagos  emerging  from 
June  11  to  August  7. 

Description.  Larva,  (Plate  II.,  Fig.  6.) — The  mature  larva  is 
about  6  mm.  long  an3  1  mm.  thick  at  the  widest  part,  which 
is  near  the  truncate  posterior  extremity,  the  body  nearly  cylin- 
drical from  this  to  near  the  middle,  thence  tapering  with  in- 
creasing rapidity  to  the  pointed  anterior  end.  It  is  dirty  whitish 
or  yellowish  white  in  color,  the  last  segment  darker.*  Twelve 
segments  are  distinctly  seen,  the  surface  oi  all  except  the  first 
and  la*jt  smooth  and  shining,  concave,  rising  at  either  end  into 
the  sutural  line,  which  is  elevated  into  a  ridge,  especially  thick- 
ened and  prominent  beneath,  and  provided  throughout  with 
numerous  short  transverse  rows  of  minute  scabrous  points. 

The  head  is  comparatively  short  and  small,  white  and  of  a 
membranous  appearance,  alutaceous  and  transversely  striated. 
The  vertex  is  gibbous,  but  the  front  is  deeply  bifid.  Each  lobe 
bears  at  its  apex  a  small  sensory  area  in  a  dark  ring,  probably 
a  rudimentary  palpus;  a  short  distance  back  of  this  is  the 
antenna,  which  is  two-jointed,  the  first  joint  tawny,  about  as 
long  as  thick,  the  second  glassy  and  smaller.  Beneath,  each 
lobe  ensheathes  the  basal  part  of  a  long  and  slender  black  claw- 
like mouth-hook,  curved  strongly  downwards  and  a  little  out- 
wards. The  black  color  of  their  adjacent  bases  shows  through 
the  skin  of  the  posterior  ventral  surface  of  the  head.    The  mouth 

-2  E. 
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opening:  is  between  the  ba>8eB  of  these  mouth-hooks.  Between 
the  lobes  below,  and  extending  forwards  into  the  mouth  open- 
ing is  an  oblong  body,  with  a  small  lobe  lying  parallel  to  it  on 
each  side,  suggesting  an  imperfect  labium  with  its  palpi. 

The  anterior  stigmata  are  situated  at  the  base  of  the  second 
segment  on  each  side.  The  peduncle  seems  to  be  often  drawn 
into  the  fold  of  the  suture.  It  is  short,  and  expands  into  a 
fan-shaped  transverse  dilation,  bearing  on  its  outer  mar^n  six 
small  globose  lobes  in  a  semicircular  row.  In  alcoholic  speci- 
mens this  segment  is  uniformly  more  than  twice  as  long  on  the 
dorsal  median  line  as  on  the  ventral,  causing  the  head  to  be 
directed  downwards  and  forwards. 

The  last  segment  is  somewhat  obliquely  and  sharply  truncate, 
shorter  above  than  beneath,  less  amooth  than  the  preceding 
segments.  Below  is  a  large  wrinkled  dark  tawn3'  prominence, 
surrounding  the  transversely  arcuate  anal  opening.  The  trun- 
cation is  surrounded  by  twelve  small  pointed  fleshy  tubercles, 
disposed  as  follows:  four  equidistant  lar^r  ones  on  the  lower 
margin,  the  middle  pair  the  largest  and  triangular;  above  these 
four  on  each  side  at  about  equal  distances.  The  upper  pair, 
one  on  each  side,  are  slender  and  more  distant  from  each  other. 
Of  the  remaining  three  on  each  side  the  middle  ones  are  on  the 
margin  of  the  truncation,  but  the  other  two  are  nearer  the  an- 
terior margin  of  the  segment,  and  may  easily  be  overlooked. 
On  the  ventral  surface  of  the  segment  are  four  more;  two  dis- 
tant ones  just  behind  the  anal  prominence,  and  two  placed  close 
together  in  the  concavity  just  in  front  of^  the  large  middle  pair 
of  the  marginal  series. 

The  posterior  stigmata  are  situated  on  a  pair  of  flat-topped 
tawny  tubercles  lying  near  each  other,  a  little  above  the  center 
of  the  truncation.  There  are  three  slits  on  each  tubercle,  radi- 
ating outwardly  from  a  point  near  the  inner  margin. 

Puparium,  (Plate  II.,  Fig.  7.)— The  puparium  is  shorter  and 
thicker  than  the  larva,  being  four  to  flve  mm.  long  and  about 
1.5  broad.  It  is  fusiform,  about  equally  and  narrowly  rounded 
at  each  end  and  reddish  brown  in  color.  The  first  two  segments 
of  the  larval  skin  form  a  dark  rugose  convexity  between  the 
two  anterior  spiracles,  which  are  as  in  the  larva.  The  posterior 
tubercles  are  all  present,  but  shrunken,  surrounding  the  posterior 
stigmata,  which  become  a  little  more  prominent. 

Im/ifro.  (Plate  III.,  Fig.  1.)— The  following  is  the  description 
of  the  female  as  given  by  Dr.  Riley: 

''Length  0.20  [inch  (5  mm.)],alar  expanse  0.38  [inch  (9.5  mm.)] 
Antenna?  black;  style  microscopically  pubescent;  front,  fulvous. 
with  a  distinct,  rather  narrow,  brownish  cinereous  margin ;  face 
and  orbits  brownish  white;  palpi  and  proboscis  black;  ocellar 
area  somewhat  heart-shaped ;  thorax  and  abdomen  pale  yellow- 
brownish  cinereous,  with  minute  black  points  at  the  insertion  of 
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the  bristles;  thorax  with  an  indistinct  middle  stripe  of  brown; 
legs  black,  tinted  with  cinereous;  poisers  pale  ochre-yellow; 
scales  small,  the  upper  valve  larger  than  the  lower." 

The  Black-headed  Grass  Maggot. 

(Sciara  sp.) 

(Plate  III.,  FIflr.  3-7.) 

When  the  spring  is  cool  and  wet  after  corn-planting,  so  that 
the  softened  seed  lies  long  in  the  ground  without  sprouting, 
this  is  especially  liable  to  certain  kinds  of  injury;  and  it  is  under 
these  conditions  that  the  black-headed  maggot  seems  most 
likely  to  affect  it  injuriously.  Rotting  grain  is,  indeed,  un- 
doubtedly preferred  by  this  insect,  but  it  has  occasionally  been 
seen  to  infest  kernels  wWch  had  begun  to  grow.  It  lives  nor- 
mally in  old  sod,  feeding  chiefly,  or  perhaps  altogether,  on  de- 
caying vegetation  there,  and  will  be  found  in  noticeable  num- 
bers in  corn  fields  only  where  the  field  was  in  grass  the  preced- 
ing year.  These  maggots  penetrate  and  hollow  out  the  kernel, 
often  leaving  nothing  more  than  an  empty  hull.  A  score  or 
more  of  them  may  infest  a  single  grain. 

They  are  also  frequently  noticed  in  rich  garden  ground  and 
among  potted  plants,  where  they  are  accused  by  gardeners  of 
eating  the  roots  and  hollowing  out  the  bulbs. 

The  species  is  very  common  throughout  the  State,  and,  doubt- 
less, throughout  the  country  at  large,  but  it  has  been  noticed 
in  its  relation  to  grass  and  corn  only  in  an  article  in  my  Thir- 
teenth Report  (p.  57). 

No  serious  attempts  have  been  made  to  determine  the  history 
of  this  species,  but  the  following  data  from  our  scattered  notes 
concerning  the  time  of  occurence  of  its  various  stages  are 
worthy  of  permanent  record. 

In  hothouse  and  other  indoor  cultures  it  may  continue  to 
breed  and  grow  the  winter  through.  January  8,  1889,  imagos 
were  observed-  flying  about  a  flower  pot  in  my  office  which  con- 
tained growing  "corn  and  wheat,  and  January  18  one  fly  was 
found  with  a  string  of  several  eggs  yet  attached  to  her  oviposi- 
tor. On  the  same  day  nearly  full-grown  larvae  and  pupae  were 
found  a  little  below  the  surface  of  the  earth  in  the  pot.  Pupae 
were  noticed  a^ain  February  11,  these  having  come  from  larvae 
previously  noticed  feeding  on  rotting  grains  of  corn.  Feb.  1, 
1892,  larvae  of  this  species  were  received  from  Mr.  Benjamin 
Buckman,  of  Farmingdale,  Illinois,  with  the  statement  that  they 
had  mined  nearly  all  his  flower  bulbs.  The  adult  fly,  he  says, 
"seems  to  be  a  small  fly  or  gnat,  as  this  has  been  quite  numer- 
ous about  the  pots  all  winter.'' 

The  larva  was  first  brought  to  my  notice  as  a  corn  insect  in 
May,  1883,  through  Dr.  Boardman  of  Stark  county,  who  for- 
warded specimens  to  my  office  with  the  information  that  this  in- 
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sect  was  destroying  newly  planted  corn  in  that  county  by  eat- 
ing out  the  substance  of  the  germ,  sometimes  as  many  as  three 
or  four  larvae  to  a  single  kernel.  The  field  had  been  to  pa,8ture 
previously— partly  blue  grass  and  partly  timothy.  Other  field.s 
of  the  neighborhood  were  abundantly  infested,  but  only  where 
the  ground  had  been  in  grass  the  preceding  year. 

May  30,  1883,  the  same  larva  wets  observed  at  Towanda, 
McLfCan  county,  abundantly  infesting  corn  on  old  sod,  and 
other  similar  observations  were  made  to  July  10  of  that  year. 

Description.  Egg.— Length,  .31  mm.  Oval,  white,  smooth, 
slightly  flattened  at  the  ends  when  they  are  pressed  one  against 
another.    Extruded  by  the  female  in  strings. 

Larva.— Hhe  larva  is  cylindrical,  smooth,  white,  except  the 
head,  which  is  jet-black.  The  body  is  divided  into  twelve  seg- 
ments, not  including  the  head,  the  three  anterior  of  which  are 
shortest,  and  are  frequently  somewhat  retra»cted  within  each 
other.  The  terminal  segment  of  the  body  is  bent  abruptly 
downward  beyond  the  middle  and  constricted  before  the  tip. 
The  body  is  soft  and  flexible,  and  the  movements  of  the  mag- 
got are  sluggish. 

The  head,  viewed  from  above,  is  broad-ovate  in  outline,  narrow- 
ing forwards,  and  somewhat  abruptly  rounded  in  front.  It  is 
smooth  and  shining,  about  as  long  as  the  first  segment,  within 
which  it  is  frequently  more  or  less  retracted.  Its  width  is  about 
three  fourths  its  length.  The  entire  larva  is  one  third  of  an  inch 
in  length  when  full  grown,  and  about  one  fortieth  of  an  inch  in 
transverse  diameter,  and  of  nearly  uniform  size  throughout,  only 
the  first  two  or  three  segments  being  slightly  narrower  than 
those  succeeding  them.  It  is  marked  with  neither  hairs  nor 
punctures,  and  provided  with  no  locomotor  structures  whatever. 

Pupa.— Length  3.6  mm.;  greatest  width,  one  third  the  length. 
In  general  color  the  pupa  is  yellowish  white,  the  yellow  predom- 
inating on  the  head  and  thorax.  The  eyes  are  black;  antennse 
tinged  with  brown,  which  is  darkest  towards  the  base;  the  front 
has  two  rather  large  prominent  brownish  tubercles  or  projec- 
tions, one  on  each  side  of  the  median  line,  just  above  the  base 
of  the  antenoiB.  A  brownish  bristle  arises  from  each  of  the 
tubercles.  Prothorax  and  anterior  margins  of  the  wing  pads 
tinged  with  brown.  The  anterior  stigmata  are  on  the  sides  of 
tlie  thorax,  over  the  eyes,  the  antennae  intervening  in  a  broad 
transparent  tubercle  which  contains  in  the  center  an  oblong  ele- 
vation with  four  elongate  transverse  black  spots.  Dorsum  of 
thorax  and  abdomen  with  microscopically  minute  brown  points. 
The  penultimate  segment  has  a  lateral  plication  on  each  side, 
and  the  last  segment  is  bilobed  beneath,  with  a  pair  of  conical 
prolongations,  thickly  beset  with  scabrous  points,  extending: 
backward  from  each  side. 

Female, — Length  3  mm.  exclusive  of  ovipositor,  which  is  about 
.6  mm.  in  length.  General  color  blackish.  The  head  is  black: 
antennoe  brownish  black,  with  sixteen  cylindrical  joints  united 


21 

by  very  short  pedicels,  and  covered  with  short  white  pubescence; 
occiput  and  front  black;  palpi  and  proboscis  dusky  yell6w. 
Thorax  black  and  moderately  shining;  pleurse  brownish  black; 
halterespale  yellowish;  legs  yellow,  with  black  hairs;  cox8B  with 
jrolden  hairs;  femora  with  black  spot  on  the  under  side  at  base, 
tips  of  tibiae  and  tarsi  dusky,  hinder  tarsi  almost  black;  middle 
and  hind  tibiae  with  yellow  spurs  at  tip;  wings  hyaline,  veins 
brownish  yellow,  branches  of  fork  almost  equally  curved.  Ab- 
domen dusky  blackish,  paler  on  ventral  surface.  Ovipositor 
dusky,  with  two  pale  yellowish  lamellfle  at  tip. 

Described  from  alcoholic  specimens. 

4.    Injuries  by  six-legged  larvse  whieh  gnaw  or  bore  through 

the  kernel. 

The  six-legged  insect  larvoe  which  infest  corn  in  the  earth  aj^ 
of  very  unequal  importance,  the  so-called  wireworms  being  found 
more  injurious  to  seed  corn  than  all  other  insects  taken  to- 
gether, the  larva  of  the  banded  Ips  being  only  occasionally  re- 
ported to  infest  corn  in  the  earth,  and  the  other— that  of  the  pale- 
striped  flea-beetle— having  been  seen  but  once  in  this  situation. 
Probably  ninety-nine  per  cent,  of  the  six-legged  kernel-eating 
insect  larvae  will  be  found  to  be  wireworms  of  one  or  another 
«r)ecie8;  and  the  greater  part  of  these  will  usually  belong,  in 
Illinois  at  least,  to  a  single  species  (Melanotus  cribulosus)^ 
which  may  well  be  called  the  corn  wireworm. 

Pale-striped  Flea-beetle. 
(Systena  taeniata,  Say.) 

Plate  III..  Flff.  8:  a&d  Plate  IV..  Fl^.  1  and  2. 

The  larva  of  the  pale-striped  flear-beetle  is  a  stiff,  sluggish 
insect,  slender  and  small,  less  than  a  fourth  of  an  inch  in  length 
and  about  one  eighth  as  wide,  dull,  of  a  very  pale  yellowish 
color,  minutely  roughened  and  hairy,  the  segments  with  a  regu- 
lar ^ometrical  pattern  of  longitudinal  depressed  lines.  It  is  also 
distmguished  by  its  peculiar  form,  which  narrows  noticeably 
from  behind  forward,  the  head  being  very  small. 

In  the  only  case  in  which  it  was  found  infesting  growing  corn 
(Champaign,  May  17,  1886)*  the  larva  had  partly  buried  itself 
in  the  kernel  beside  the  sprout.  This  and  other  of  the  species 
found  among  the  roots  were  bred  to  the  beetle  stage  on  sprout- 
ing com,  pupating  May  26  to  June  7  and  emerging  as  adultiS 
on  the  17th  of  June.  The  great  abundance  of  this  insect  in 
the  beetle  stage — so  common  as  often  to  keep  the  leaves  of 
the  cockle-bur  peppered  with  small  holes  where  these  beetles 
have  fed— makes  even  so   slight   a  hint  of  its  capacity  for  mis- 

«  .* JlCaoadlan  Entomologist/*  1886,  VoL  18.  p.  177;  "Entomologlea  Amerloana.**  Deo..  1886* 
'ol.n.,p.l74. 
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chief  both  interesting  and  important.  The  adult  insect  also 
feeds  on  corn,  as  reported  by  Glover*  on  the  authority  o!  a 
correspondent,  according  to  whom  these  beetles  nearly  destroyed 
a  field  of  corn  at  Chambersburgh,  Pa.,  eating  the  leaves  and 
leaving  the  bare  stalks  standing.  The  edges  of  the  leaves  may 
be  gnawed  away,  sometimes  nothing  but  the  midrib  being  left, 
or  the  leaf  may  be  riddled  with  small  holes. 

The  agricultural  injuries  of  the  beetle  are  not  confined  to  the 
corn  plant,  however,  but  it  has  been  found  by  various  ento- 
mologists to  feed  on  beans,  potatoes,  beets,  clover,  strawberry 
and    olackberry   leaves,  and   the    musk   melon,   among    useful 

Slants;  and  also  on  purslane,  cockle-bur,  plantain,  ragweed  (Am- 
rosia),    pigweed    (Amarantus)    and    lamb's-quarters    (Cheno- 
podium). 

Adults  of  this  species  have  been  taken  by  us  at  frequent  inter- 
vals from  April  8  to  September  2,  much  the  most  abundantly 
in  June  and  July.  Our  substantial  knowledge  of  its  life  history 
depends,  however,  on  the  single  breeding  experiment  already 
mentioned.  Four  larvae  were  collected  May  17, 1886,  and  placed 
at  once  in  breeding  cages  with  sprouting  corn.  May  26  a  pupa 
was  found  lying  on  the  earth  in  the  cage.  June  7  another  pupa 
was  noticed  yet  in  the  earth,  and  on  the  17th  of  June  three 
adults  had  emerged,  and  one  pupa  about  mature  was  taken 
from  the  cage. 

Description,  Larva.  (Plate  IV.,  Fig.  1  and  2.) — I^ength  5 
mm.,  greatest  width  about  .6  mm.  Slender,  widening  gradu- 
ally to  the  llthsegment,  thence  taperifig  quite  rapidly.  Gen- 
eral color  pale  yellow  or  brownish  yellow,  paler  towards  the 
Sosterior  end.  Head  yellowish  brown,  with  numerous  stiff 
airs;  jaws  darker  brown.  AntenneB  three-jointed,  pale,  short, 
and  thick.  The  thorax  and  abdomen  are  darkest  on  the  dor- 
sum, fading  to  paler  on  the  margins  and  ventral  surface,  and 
the  latter  very  pale  yellowish  at  the  end.  The  first  thoracic 
segment  has  two  longitudinal  curved  impressed  lines  on  the 
dorsum;  segments  two  and  three  have  longitudinal  impressed 
lines  on  each  side  near  the  border,  between  which  is  a  trans- 
verse curved  line  crossing  each  segment  near  its  anterior  margin, 
from  which  two  oblique  straight  lines  extend  to  the  posterior 
margins  of  the  segments.  The  legs  have  stout,  blunt,  spine-like 
processes  on  their  anterior  surfaces,  and  stiff  hairs  on  the  pos- 
terior. The  abdominal  segments  are  transversely  wrinkled  on 
both  anterior  and  posterior  margins.  The  skin  is  shagreened, 
and  the  whole  body  is  supplied  with  stiff,  spine-like  hairs  of 
various  lengths.  The  anal  segment  has  a  single  fieshy  proleg. 
When  seen  from  above  this  segment  rapidly  narrows  to  midway 
its  length,  the  posterior  half  forming  a  rounded,  lobe-like  pro- 
jection of  about  one  half  the  width  of  the  anterior  portion  of 
the  segment.     On  the  projection  are  four  long,  stiff,  spine-like 

*  Bep.  Oom.  Agr..  187 J.  p.  152. 
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hairs  and  a  marginal  crown  of  shorter  spine-like  processes,  each 
of  which  ends  in  a  fine,  curved,  hair-like  lash.  (Described  from 
two  specimens.) 

Papa.— The  pupa  is  3.5  to  4  mm,  in  length.  It  is  pale  yel- 
lowish in  color,  naked,  and  furnished  with  scattered  stiff  hairs 
of  considerable  length.  The  wing-pads,  antennae,  and  legs  are 
folded  obliquely  over  the  ventral  surface.  The  abdomen  ends  in 
a  pair  of  rather  long,  tapering,  brown  spines,  which  are  very 
thick  at  the  base.  In  the  older  specimen  the  bl6u;k  eyes  and 
dusky  marking  of  the  wing-covers  show  through  the  thin  pupal 
skin.     (Described  from  two  specimens.) 

Imago.  (Plate  III,,  Fig.  8.)— Length  3-4.5  mm.  Elongate  oval 
in  shape,  with  a  shining  surface.  (]olor  very  variable,  ranging 
from  almost  black  to  entirely  pale  brownish,  the  pale  variety 
being  the  common  form  in  Illinois.  The  head  is  dull  rufous,  with 
a  few  punctures;  antenna  black.  The  thorax  is  pale,  with  a  few 
faint  punctures  on  the  surface,  a  distinct  posterior  transverse 
impression,  not  limited  at  the  ends. 

The  legs  are  dull  reddish  or  testaceous,  the  hind  legs  fitted 
for  leaping.  The  wing  covers  are  finely  densely  punctured,  not 
striate,  and  each  has  a  whitish  longitudinal  stripe  on  the  middle, 
extending  nearly  to  the  apex.  These  stripes  are  visible  on  even 
the  palest  specimens.  The  variety  blanda  haa  the  under  side  of 
the  body  and  the  sides  of  the  thorax  narrowly  piceous. 

The  preceding  descriptions  of  larya  and  pupa  were  drawn  up 
by  an  assistant,  Mr.  John  Marten,  from  the  office  specimens,  not 
accessible  as  I  write. 

The  Banded  Ips. 
{Ips  fascmtus,  Oliv.) 

(Plate  IV..  PlR.  »-6.) 

Among  the  insects  attacking  the  kernel  in  the  earth,  is  the 
hitherto  undescribed  larva*  ot  a  beetle,  Ips  fasciatus,  which  in 
the  adult  state  is  abundant  everywhere,  feeding  upon  a  great 
variety  of  vegetable  substances,  fresh  or  in  a  state  of  decay. 
The  adult  beetle  has  long  been  known  as  occasionally  and 
slightly  injurious  to  corn  in  the  ear;  but  the  fact  that  the 
larva  may  infest  seed  corn  after  planting,  although  first  noted 
by  us  in  1883,  has  not  hitherto  been  published. 

My  first  observation  to  this  effect  was  made  at  Normal,  111., 
June  18  of  the  above  year.  In  a  field  of  corn  a  part  of  which 
bad  been  in  pasture  for  fifteen  years  preceding,  while  the  re- 
mainder had  grown  turnips  the  year  before— which,  however, 
had  not  been  removed  from  the  ground— large  numbers  of  these 
larvae  were  found  in  and  about  the  seed  kernels.t    From  the 

^  *  Altbooffh  the  lanra  of  this  beetle  was  rude]/  floured  many  yearn  smo  (Packard's  Guide 
to  the  Study  of  Insects,  p.  444),  the  immature  stai^es  of  the  specie's  have  not  anywhere  been 
described. 

.  ^  The  leld  had  been  twice  planted  because  of  a  partial  failure  of  the  first  seed,  and  the 
kernels  of  both  plantings  were  infested. 
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Description.  Larva.  (Plate  IV.,  Fig.  3.)— Length  5  to  6  mm., 
width  slightly  less  than  2  mm.  Elongate,  oblong,  depressed,  sides 
nearly  parallel;  general  color  brownish  testaceous,  surface  mi- 
nutely granulate,  the  more  exposed  portions  above  and  below 
finely  punctate;  covered  with  dense  short  grayish  pubescence  ex- 
cept the  head  and  the  greater  part  of  the  first  and  lajst  segments, 
which  are  smooth.    Twelve  distinct  segments  besides  the  nead. 

Head  four  fifths  as  wide  as  the  first  thoracic  segment,  and 
four  fifths  as  long  as  broad,  dark  red-brown.  Front  with  two 
sulci  arising  at  the  bases  of  the  mandibles,  converging  slightly 
posteriori^',  and  united  behind  by  a  transverse  sulcus.  Four 
shallow  impressions  are  grouped  about  the  center  of  the  space 
included  by  the  sulci.  The  clypeus  is  indistinctly  separated  from 
the  front, ' deeply  impressed  at  middle;  the  labrum  transverse, 
concave,  elevated  at  sides,  emarerinate  in  front,  it  and  the 
clypeus  with  a  setigerous  puncture  on  each  side.  The  mandibles 
are  rather  long  and  not  strongly  curved,  broadly  emarginate 
near  middle  of  exterior  margin.  The  maxillary  palpi  have  three 
nearly  equal  joints,  about  as  long  as  thick,  except  the  last, 
which  is  a  little  longer  and  slenderer.  The  maxillary  lobe  is 
short  and  thick,  the  end  rounded,  fringed  with  a  dense  brash  of 
short  erect  hairs.  The  ligula  is  small  and  short,  the  labial  palpi 
small,  of  two  joints,  the  first  short  and  thick,  the  second  more 
slender,  nearly  three  times  as  long  as  thick.  The  gular  sntares, 
mentum,  and  base  of  maxillsB,  are  usually  outlined  in  darker 
color.  The  antennae  are  four-jointed,  the  first  short  and  very 
broad  at  base,  the  next  two  about  equal  in  length,  the  second 
a  little  longer  than  thick,  the  third  more  slender,  the  fourth 
subulate,  shorter,  borne  at  the  upper  side  of  the  apex  of  the 
third,  which  also  bears  below  this  a  small  accessory  article  about 
half  the  length  of  the  fourth.    Eyes  wanting. 

First  thoracic  segment  reddish  brown,  with  the  posterior  bor- 
der minutely  rugose-granulate,  extending  forwards  in  a  point 
upon  the  median  line;  anterior  margin  narrowly  rugose,  remain- 
ing surface  smooth  and  shining;  one  half  longer  than  the  next 
segment  on  mesal  line;  this  latter  and  the  following  segments,  ex- 
cept the  last,  similar  in  size  and  vestiture.  The  surface  of  the 
abdominal  segments  is  varied  by  naked  impressed  lines,  finely 
transversely  ridged,  as  follows:  a  dorsal  row  of  V-shaped  im- 
pressions, one  at  the  anterior  edge  of  each  segment;  a  subdorsal 
row  of  oblique  impressions;  and  a  lateral  impressed  line,  inter- 
rupted at  the  sutures.  Beneath  is  a  similar  pattern  of  sculpture. 
The  spiracles  are  raised  upon  short  subcylindrical  shining 
tubercles.  The  first  pair  are  at  the  extreme  anterior  lateral 
angle  of  the  second  thoracic  segment.  The  remaining  nine  pairs 
are  upon  the  abdominal  segments,  a  little  higher  upon  the 
sides.  The  first  ones  are  nearer  the  anterior  margin  of  the  seg- 
ment, but  posteriorly  they  approach  the  hind  margin,  and  those 
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on  the  penultimate  segment  are  longer  and  project  backwards 
beyond  the  posterior  margin  of  the  segment.  On  the  last  seg- 
ment they  appear  as  two  slender  black-tipped  tubercles  on  the 
upper  surface.  Beneath  the  tubercles,  and  nearer  the  hind  mar- 
gin of  each  segment,  is  a  pubescent  tubercle.  The  last  segment 
18  about  two  thirds  as  wide  as  the  preceding  one,  semicircular, 
shining,  colored  like  the  head,  bearing  posteriorly  a  pair  of 
stout  hooks  projected  backwards  and  curved  upwards,  with  a 
strong  inner  seta-bearing  tooth  near  tip,  not  as  long  as  the 
tip  itself,  which  also  bears  setae.  Legs  rather  short,  four-jointed, 
with  a  single  claw.    Anal  pro-leg  short,  cylindrical. 

Pupa. — (Plate  IV.,  Fig.  4.)  Length  5  mm.,  greatest  width 
2.2  mm.  Elongate-oval,  tapering  posteriorly,  brownish  testa- 
ceous; head,  wing-pads,  and  legs  usually  paler.  Surface  subo- 
paque,  minutely  and  densely  punctate,  and  very  minutely 
pubescent,  with  smooth  spaces  at  bases  of  wing-pads  and  on 
metathorax. 

Vertex  of  head  with  a  pair  of  large  spines  on  each  side.  Just 
over  each  eye  is  a  pair  of  minute  spines,  and  in  front  of  these 
another  pair  on  each  side.  The  labrum  is  rather  strongly 
notched. 

Prothorax  with  four  spines  on  the  anterior  margin,  the  inner 
largest  of  all;  four  spines  on  each  side,  one  at  each  angle,  and 
the  remaining  two  nearer  the  angles  than  to  each  other.  Within 
the  line  of  marginal  spines  are  three  smaller  ones  on  each  side 
of  the  disk.  The  scutellum  is  three  fourths  as  lon^  as  the  meta- 
thorax, which  is  as  long  as  the  first  three  abdommal  segments, 
and  is  longitudinally  sulcate  at  middle.  The  elytra  reach  to 
the  hind  knees,  and  the  hind  tarsi  reach  the  posterior  margin 
of  the  fifth  segment.  The  wings  attain  the  middle  of  the  sixth 
segment. 

Each  abdominal  segment  bears  on  each  side  a  long  spine  on 
its  lateral  edge,  situated  near  the  middle  on  the  first  seven,  and 
at  the  posterior  angles  of  the  last  two,  pointed  directly  bfick- 
wards  on  the  last  segment.  The  spiracles  are  rather  large,  cir- 
cular, slightly  elevated  on  broad  tubercles,  darker  colored  and 
conspicuous  on  the  first  five  segments,  indistinctly  visible  on 
the  remainder.  Just  above  these  on  each  segment,  is  a  strongly 
elevated  carinate  ridge,  also  bearing  a  spine,  except  on  the  last 
segment.  The  spines  are  small,  except  on  the  seventh  and 
eighth  segments,  where  the  ridge  becomes  enlarged  and  over- 
hanging, and  the  spines  large.  The  first  four  segments  are 
short,  nearly  equal,  about  twelve  times  as  wide  as  long;  the 
fifth  and  sixth  are  each  about  twice  as  long  as  the  second,  the 
sixth  a  little  the  longest.  The  seventh  legmenth  is  subtrigonal 
above,  with  curving  sides;  the  eighth  consequently  arcuate  and 
narrow,  obtusely  pointed    behind   at  middle;    the  ninth   a  little 
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longer,  less  than  half  the  width  of  the  seventh,  and  truncate 
posteriorly.  Beneath,  the  seventh  segment  is  the  longest,  and 
the  eighth  is  very  short,  especially  at  middle. 

Adult.  (Plate  IV,  Fig.  5.)— Length  5  to  6  mm.  Body  elon- 
gate-oval, smooth,  moderately  shining,  black,  evenly  and  finely, 
but  not  densely,  punctured.  Wing-covers  with  four  yellowish 
apots,  one  at  the  base  and  one  near  the  tip  of  each.  These 
vary  in  extent  and  color.  The  wing-covers  are  subtruneate  at 
apex,  exposing  the  tip  of  the  abdomen  above. 

WIREWORMS. 

(ELATERIDiE.) 

Failure  of  the  seed  to  start,  or  a  sudden  withering  of  the  corn 

Elant  when  a  foot  or  two  in  height,  especially  if  the  field  was 
roken  up  from  grass  one  or  two  years  preceding,  are  always 
sufficient  to  warrant  a  suspicion  of  injury  by  wireworms.  These 
hard,  smooth,  shining,  reddish  or  yellowish  brown  cylindrical 
«ix-legged  larvae*  are  indeed  much  more  destructive  to  seed-corn, 
under  ground,  in  Illinois  than  all  other  insects  taken  together. 
They  may  begin  their  injuries  to  the  seed  almost  immediately 
after  planting,  commonly  burying  their  heads  in  it  at  first, 
sometimes  eating  entirel3'  through  the  kernel,  and  even  devour- 
ing it  completely.  If  the3'  attack  the  growing  plant  they  are 
likely  to  eat  the  smaller  roots,  or  to  penetrate  or  bore  through 
the  larger  ones,  dwarfing  or  killing  the  corn;  and  later,  when 
the  young  plant  is  several  inches  high,  they  frequently  kill  It 
outright  by  boring  their  cylindrical  channels  directly  through 
the  underground  part  of  the  stalk.  They  are  far  the  coraraon- 
est  in  corn  on  ground  which  has  lain  for  several  years  in  grass, 
and  are  much  more  likely  to  do  serious  mischief  the  second 
year  after  the  breaking  up  of  the  sod.  They  should  be  sought 
for  diligently  on  such  •lands  whenever  the  seed  fails  to  grow, 
or  when  the  sudden  withering  of  the  plant  hints  at  a  serious 
damage  to  it  under  ground.  At  such  times  practically  all  the 
wireworms  in  the  field  will  be  found  in  the  hills  of  corn  or  in 
their  immediate  vicinity,  sometimes  as  many  as  ten  or  a  dozen 
in  each  hill. 

Although  wireworms  are  rarely  distinguished  by  farmers  as  of 
different  kinds,  there  are  no  less  than  one  hundred  species  of 
these  insects  known  to  occur  in  Illinois  in  the  adult,  or  beetle, 
stage,  and  eight  species  of  the  larvae  (the  so-called  "wireworms" 
themselves)  have  been  found  by  us  here  injurious  to  corn.  These 
eorn  wireworms  have,  however,  so  strong  a  family  resemblance 
that  they  are  little  likely  to  be  confused  with  any  other  insect 
by  the  fairly  good  observer  who  ha^  once  learned  to  recognize 
any  one  of  them.  They  vary  in  length,  when  full  grown,  from 
half  an  inch  to  an  inch  and  a  quarter,  but  agree  in  their  hard, 

*Thl8  seneral  doBoription  of  the  wireworms  does  not  apply  to  one  very  peonliar  form 
<CardloiuioruB)  taken  but  once  In  Illinois,  and  described  on  page  S2. 
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cruBt-like  surfax^e,  nearly  destitute  of  hairs ;  their  brownish  color, 
varying  from  yellowish  to  reddish ;  their  slender  bodies,  distinctly 
segmented,  and  of  about  eaual.  diameter  throughout  their  length ; 
their  flattened  heads,  witn  jaws  borne  in  front  and  extending 
horizontally  forward ;  the  six  pairs  of  short,  stout,  jointed  legs 
on  the  three  t^egments  following  the  head;  the  absence  of  legs 
of  any  kind  on  the  eight  segments  thereafter;  and  the  single 
Bucker-like  proleg  on  tie  unaer  surface  of  the  last  segment  of 
the  body — the  thirteenth,  counting  the  head  as  one.  This  term- 
inal segment  is  often  peculiarl^^  finished  above— concave  or  con- 
vex, notched,  toothed  or  lobed  at  the  sides  and  end,  or,  in  one 
species,  with  a  pair  of  conspicuous  round  openings  on  the  upper 
surface.  Taken  in  the  fingers,  the  wireworms  bend  and  wriggle 
with  surprising  strength,  and  easily  slip  out  of  the  grasp. 

They  live  regularly  and  normally  in  grass  lands,  feeding  on 
roots  of  grass,  where,  however,  their  numbers  are  rarely  suffi- 
cient to  produce  any  notable  effect  upon  the  sod.  It  is  only 
when  concentrated  in  the  comparatively  scanty  vegetation  of  a 
field  of  young  corn  in  spring,  or  occasionally  in  young  wheat 
or  other  small  grain,  that  they  do  any  very  marked  or  import- 
ant harm.  They  are  to  be  found  in  grass  of  every  description, 
from  prairie  sod  and  the  coarse  and  rank  sedges  along  the 
borders  of  marshes,  to  the  cultivated  grasi^  of  our  pastures  and 
meadows. 

The  commonest  form  of  attack  on  the  corn,  as  seen  by  the 
farmer,  is,  perhaps,  the  burrowing  of  the  worm  into  the  seed  ker- 
nel, either  before  or  after  it  has  sprouted.  All  the  species  treated 
in  this  paper  have  been  seen  vfith  their  heads  buried  in  the  ker- 
nels, either  in  the  field  or  in  breeding  cages.  Frequently  at- 
tacks  in  the  field  have  been  so  severe,  particularly  the  first 
or  second  year  after  the  sod  has  been  broken,  as  to  require 
planting  a  second  or  third  time.  Drasterius  elet^ans  and  Melan^ 
otus  Qssilis  have  been  taken  in  the  act  of  perforating  stalks  just 
above  the  root.  In  a  field  at  Peru,  Illmois,  examined  July, 
1888,  as  much  as  six  per  cent,  of  the  corn  in  the  field  had  been 
killed  in  this  way.  sometimes  two  or  three  larvoe  being  found  in 
a  single  stem. 

The  roots  of  the  corn  are  also  eaten  to  a  greater  or  less  ex- 
tent by  all  the  species,  the  damage  from  this  cause  being  some- 
times quite  considerable.  A  field  in  Alexander  county  viwited  in 
June,  1886,  had  spots  of  one  hundred  to  two  hundred  hills  not 
more  than  a  foot  high,  while  the  balance  of  the  field  was  four 
or  live  feet  high.  Many  hills  in  these  spots  were  gone.  In  the 
smaller  hills  many  small,  slender,  peculiar-looking  larvae  of  an 
unknown  species  of  Cardiophorus  were  found.  In  some  instances 
they  had  almost  completely  destroyed  the  roots  of  the  corn;  in 
others  the  roots  were  bored  through  and  the  outer  surface  eaten 
away  so  as  to  almost  destroy  their  usefulness. 

Agriotes  mancus  is  so  destructive  to  wheat  as  to  be  known  as 
the  "wheat  wireworm".    Drasterius  elegaas  is  also  known  to  in- 
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fest  this  crop,  as  do  other  species  as  well.  Rye,  barley,  and 
oats  also  suffer  from  wireworm  attacks.  Dr.  Fitch  also  ifound 
them  burrowing  in  timothy  bulbs.  LarvsB  taken  from  a  dense 
clover  sod  and  placed  in  our  breeding  cages,  where  they  were 
supplied  only  with  grass  and  clover,  gave  us  imagos  of  Asaphes 
decoloratus. 

Among  root  crops,  potatoes  often  suffer  from  being  bored  in- 
to and  by  having  the  surface  gnawed  and  corroded  by  the 
worms ;  but  turnips,  it  is  said,  appear  to  be  more  infested  by 
them  than  any  other  root  crop. 

Besides  the  crops  already  mentioned  Dr.  Fitch  names  the  fol- 
lowing, which  the  wireworms  are  known  to  attack  or  are  re- 
corded as  attacking:  mangel-wurzel,  cabbage,  carrots,  beets, 
onions,  lettuce,  rape,  hops,  strawberries,  pinks,  carnations, 
dahlias,  lobelias,  and  numerous  other  garden  flowers.  They  have 
also  been  reported  to  me  by  a  horticultural  friend  as  destroying 
planted  peach  pits  in  the  earth. 

The  injurious  species  agree  fairly  well  in  the  main  features  of 
their  life  history,  changing  to  the  dormant  pup®  in  the  earth 
in  July  or  sometimes  in  August,  and  changing  again  some  three 
or  four  weeks  later  to  the  brown  or  reddish  beetles  commonly 
known  as  **click  beetles"  or  "jumping  jacks" — hard,  somewhat 
hairy  insects,  of  slender  oval  form,  distinguished  at  once  by 
their  peculiar  habit  of  springing  into  the  air  with  a  sudden 
click  when  placed  upon  their  backs.  A  large  part  of  these  fully 
developed  beetles  remain  under  ground  until  spring,  enjoying 
there  the  protection  of  the  oval  earthen  cavity  or  cell  formed 
by  the  larva  as  a  preparation  for  pupation.  A  part,  however, 
come  forth  from  the  ground  in  fall,  passing  the  winter  in 
sheltered  places,  and  the  remainder  emerge  in  spring,  laying 
their  eggs  most  commonly  in  grass  lands  in  the  earth.  Of  their 
subsequent  life  history  little  is  yet  definitely  known.  It  seems 
certain  that  all  live  more  than  one  year  as  wireworms  in  the 
earth,  and  observation  of  the  various  sizes  of  larvae  of  the  same 
species  to  be  found  in  the  field  at  once,  usually  supports  the 
common  impression  that  the  period  of  life  in  the  larval  stage 
does  not  extend  beyond  two  years;  a  teuct  which,  taken  in  con- 
nection with  the  death  and  decay  of  grass  roots  the  first  year 
after  breaking  up  the  sod,  serves  to  explain  the  greater  damage 
done  by  wireworms  the  second  year  the  ground  is  in  corn.  The 
number  of  wireworms  having  been  little  diminished  since  the 
crop  was  changed,  and  their  original  food  having  practically 
disappeared,  they  are  compelled  to  concentrate  upon  the  corn- 
either  the  newly  planted  seed  or  the  young  plant  while  it  is  still 
very  small. 

The  species  of  wireworms  have  by  no  means  all  been  identified 
by  breeding,  but  a  good  beginning  has  been  made  in  this  useful 
work  at  ray  own  office  and  at  the  Cornell  University  Experiment 
Station.  As  a  present  aid  to  discrimination  of  forms  I  here  pre- 
sent an  outline  of  distinctive  characters  drawn  up  by  my  office 
assistant,  Mr.  C.  A.  Hart. 
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GENERIC  SYNOPSIS  OF  WIREWORMS. 

It  is  not  surprising,  in  view  of  the  slight  differences  which  sep- 
arate some  of  the  larger  groups  of  Elateridje,  that  their  larvae 
should  fail  to  fall  naturally  into  the  same  grouping;  and  it  is 
probable  that  a  fuller  knowledge  of  larval  characters  will  show 
that  the  natural  relationships  of  several  genera  are  different  from 
those  now  accepted.  The  larvae  of  Elat,erid8B  do  not  all  have 
the  same  habitus.  Those  of  the  Eucneminse  so  far  as  known 
resemble  larvae  of  Buprestidae.  Melanactes  is  also  quite  unlike  a 
wireworm,  and  the  Cebrionini,  as  represented  by  Cebrio,  have 
pecularities  which  distinguish  them  from  typical  wireworms. 
Excluding  these  forms,  the  Illinois  genera  whose  larval  history 
is  known  may  be  grouped  as  follows : 

The  genera  related  to  Alaus,  and  also  some  of  the  Elaterini, 
possess  a  pair  of  curved  hooks,  one  each  side  of  the  anal  pro- 
leg,  called  the  scansorial  hooks,  which  are  absent  in  the  other 
Elaterini;  and  the  last  segment  usually  bears  two  backward 
prolongations,  or  cercL  In  Elater  and  related  genera,  also  in 
Agriotes,  the  last  segment  is  more  or  less  rounded-conical  and 
pointed,  without  cerci.  In  Melanotus  it  is  flattened  above  and 
pointed.  In  the  remainingTCorymbitini,  except  Melanactes,  the 
cerci  are  well  developed.  The  following  table  can  only  be  re- 
garded as  provisional  until  a  greater  number  of  species  are  studied. 

Scansorial  hooks  present. 

Cerci  present. 

Anal  proleg  denticulate  each  side. 

Muscular  impressions*  conspicuous  on  thorax  and  ab- 
domen, ovate  on  the  latter Chalcolepidius. 

Muscular  impressions  obsolete  on  thorax,  narrow  and 
curved  on  abdomen Alaus. 

Anal  proleg  unarmed  except  with  the  scansorial  hooks. 

Abdominal  muscular  impressions  obovate,  last  segment 
bearing  minute  setigerous  tubercles  above^.AgrjrpDUS. 

Abdominal  muscular  impressions  linear,  last  segment  ru- 
gose above,  without  setigerous  tubercles,  apical  notch 
acute Drasterius, 

No  cerci,  larva  long  and  moniliform Cardiopborus. 

Scansorial  hooks  absent. 

No  cerci. 

No  black  pits  at  base  of  last  segment. 

Muscular  impressions  linear,  indistinct,  not  striate,  last 
segment  conic,  terminated  by  an  acute  point..  Do/opiiis. 

Muscular  impressions  distinct,  sharply  striate. 

*  Small.  atrlAted  areas,  a  pair  to  each  Begment.  above  the  spiracles,  near  the  anterior 
marffin.  usually  oblonff  In  shape,  and  each  marked  with  equal,  parallel  ridges  and  grooTes* 
extenduiff  In  the  direetion  of  the  long  axis  of  the  segment 
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Last  segment  ovate-conic. 

Smooth,  tip  of  last  segment  rounded Ludius. 

Punctate,  tip  of  last  segment  with  an  acute  point. 

EUter. 

Last  segment  flattened,  and  with  asubdentate  margin 
apically Melanotas. 

A  pair  of  black  pit^s  at   base  of  last  segment,  which  is 
ovate-conic  and  pointed Agriotes. 

Cerci  present Athous,  Corymbites,  Asapbes,  Cryptobjpnus. 

We  have  recognized  five  or  six  species  of  Melanotus  larvjB,  two 
of  which  are  definitely  identified,  and  may  be  separated  by  the 
following  key.  Both  have  the  body  very  finely  and  sparsely 
punctate,  and  the  last  segment  finely  tuberculate. 

Last  segment  finely,  sparsely,  and  indistinctly  punctate  above, 
5-dentate  apically,  striae  of  muscular  impressions  at  middle 
of  body  12-14,  sometimes  fewer  in  younger  specimens  (PI.  VI., 
Fig  4,  5) communis. 

Last, segment  distinctly  and  rather  coarsely  punctate  above, 
triangulate  or  feebly  tridentate  apically,  striaB  of  muscular 
impressions  at  middle  of  body  4-5,  rarely  fewer  (PI.  VI.,  Fig. 
6,  7,  8,) cribulosus. 

A  larval  skin  like  that  of  cribulosus,  but  with  the  apical  teeth 
more  narrow  and  prominent,  especially  the  median  one,  was 
found  in  a  pupal  cell  with  a  fine  male  M.  americanus.  Another 
species  frequently  found  in  rotten  wood,  has  the  surface  strongly 
punctate. 

Cardiophorus  sp. 

(Plate  IV..  Fig.  6.) 

A  very  peculiar  long  and  slender  elaterid  larva,  quite  unlike  a 
wireworm  in  general  appearance,  although  belonging  to  the 
same^  family  and  doing  the  same  mischief  in  the  corn  field,  was 
found  by  me  in  1886  mining  and  perforating  the  roots  of  coru 
in  the  sandy  soil  along  the  Mississippi  in  Alexander  county, 
Illinois;  with  the  effect  to  greatly  delay  the  growth  and  perma- 
nently dwarf  the  corn.  Although  known  only  as  a  root  inset't, 
it  probably  attacks  the  kernel  earlier,  and  it«  description  is  given 
here  with  that  of  other  members  of  its  family.  It  may  be  dis- 
tinguished at  once  from  any  other  larva  likely  to  occur  in  the 
same  situation  by  its  very  long  and  slender  form,  and  by  its 
nodulated  appearance,  due  to  the  expansion  of  a  part  of  each 
segment. 

It  is  evidently  capable  of  very  serious  injury  to  corn,  chan- 
neling and  burrowing  the  roots  in  every  direction,  and  often 
causing  decay — much  more  serious  than  the  immediate  mechan- 
ical injury  of  their  mining.  The  perforations  through  the  sur- 
face of  the  root  were  in  some  instances  so  numerous  and  close 
as  practically  to  deprive  the  plant  of  all  use  of  its  roots. 
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The  number  of  larvse  found  in  a  hill  varied  from  one  or  two 
to  ten  or  twelve,  and  their  great  activity  in  the  ground — 
through  which  they  moved  with  ease— suggested  the  probability 
of  their  going  from  hill  to  hill,  as  their  necessities  required. 
This  genus  has  never  been  reported  in  the  larval  state  in  this 
country  exc-pt  on  the  occasion  mentioned,  and  then  on  no  other 
plant  except  corn.  Search  among  the  roots  of  other  plants  in 
the  infested  field,— pigweed  (Amarantus),  purslane,  pigeon-grass, 
cockle-bur,  etc.,— failed  to  discover  them. 

Description.— It  is  nearly  an  inch  long  when  full  grown,  and 
scarcely  a  millimeter  (.04  inch)  wide,  whitish  in  color,  becoming 
yellowish  on  the  thorax  and  darker  yellowish  brown  on  the  head, 
sparsely  clothed  with  long  hairs.  The  head,  including  the  mouth 
parts,  is  nearly  three  times  as  long  as  wide,  with  the  sides 
almost  straight.  The  clypeus  is  greatly  elongated,  the  postej  ior 
portion  linear  and  tapering  almost  to  a  point  behind,  the  an- 
terior part  (epistoma)  rectangular,  one  third  longer  than  wide, 
behind  marked  off  by  an  impressed  line,  in  front  notched  at 
middle,  bearing  a  fringe  of  short  hair  each  side  of  the  notch^ 
and  emarginate  behind  each  antenna.  The  antennae  are  robust^ 
flattened  above,  the  first  joint  subtriangular,  but  little  longer 
than  wide,  the  second  oblong,  twice  as  long  as  the  first,  its 
apex  obliquely  truncate,  making  the  outer  side  the  shortest. 
At  the  inner  an^le  of  its  apex  is  attached  the  very  small  third 
joint,  which  is  directed  obliquely  outward;  and  near  the  outer 
angle  is  placed  an  accessory  joint.  No  trace  of  ocelli  appear. 
The  mandibles  are  about  half  as  long  as  the  head,  dark  brown, 
vertically  flattened,  deeply  grooved,  cleft  half-way  to  the  base 
into  two  branches,  one  above  the  other,  parallel  and  nearly 
straight,  their  apices  slightly  curved  outwards.  The  upper 
branch  bears  on  its  inner  edge  three  sharp  teeth  directed  mesad, 
with  a  small  denticle  on  each  side  of  the  proximal  one.  The 
maxilla?  are  slender  at  their  bases,  which  are  provided  with 
numerous  long  hairs,  and  are  scarcely  separated  by  the  very 
slender  labium.  The  prominent  excurved  four-jointed  maxil- 
lary palpi  are  inferior,  and  the  inner  maxillary  lobe  with 
its  brushes  of  long  yellowish  hair  is  superior.  Between  the  max- 
illae extends  the  very  slender  distal  portion  of  the  labium,  with 
diverging  two-jointed  palpi  at  tip.  Thoracic  legs  rather  stout 
and  long,  and  furnished  with  long  hairs  on  the  coxae  and 
femora,  the  latter  with  about  three  small  spines  on  the  under 
side  towards  the  apex.  The  tibite  each  have  one  or  two  small 
si)ines  below,  and  several  short  brown  spines  at  the  tip. 

The  first  eight  abdominal  segments  are  similar,  and  consist 
of  three  divisions  each,  except  that  the  first  division  of  the  first 
abdominal,  and  the  last  division  of  the  eighth,  are  wanting. 
The  middle  division  is  wider  and  subglobose;  the  other  divisions 
are  narrower  and  subcylindrical,  the  anterior  short,  the  posterior 
as  long  as  the  middle'portion.  All  the  abdominal  segments  are 
marked  below  with  seven  longitudinal  sulcations,  the  median 
-3  E. 
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smaller  than  the  rest  on  the  posterior  division,  and  reduced  to 
a  fine  impressed  line  on  the  anterior  division,  on  which  the  inner 
pair  of  sulci  are  Ictcking.  The  outer  pair  are  lateral,  and  nar- 
rower,  except  on  the  middle  division,  where  they  contain  the 
concolorous  spiracles.  On  the  middle  portion  of  each  segment 
beneath,  in  the  pair  of  sulci  next  to  the  median  one,  is  a  pair 
of  plicated  oblong  prominences  used  in  crawling.  The  ninth 
segment  is  two  fifths  longer  than  the  eighth,  and  the  climbing 
hooks  which  accompany  the  prolegs  are  quite  prominent.  This 
segment  ends  in  a  rounded  lobe-like  projection  clothed  with  lon^ 
hairs. 

Drasterius  elegana^  Fabr. 

(Plate  v..  Fi<c.  1-8.) 

This  wireworm,  the  smallest  of  the  species  infesting  corn,  was 
reported  as  exceedingly  abundant  and  injurious  to  young  wheat 
in  Indiana  in  1889.*  The  first, mention  of  it  as  an  insect  injuri- 
ous to  corn  which  has  come  to  my  notice,  is  contained  in  the 
Report  of  the  United  States  Entomologist  for  1887,  p.  151,  in 
the  nature  of  a  note  by  Mr.  Webster  to  the  effect  that  he  had 
twice  surprised  larvee  of  Drasterius,  supposed  to  belong  to  this 
species,  with  their  heads  inserted  in  the  stems  of  young  corn. 
Mr.  Wm.  H.  Ash  mead  also  reportst  that  the  com  fields  of  cer- 
tain counties  of  Maryland  were  found  to  be  badly  infested  by 
two  insect  larvsB,  one  of  which  he  considered  as  possibly  that  of 
D,  elegans. 

It  was  first  found  by  me  in  corn  fields  August  18,  1882,  at 
Elmira,  Illinois,  in  the  course  of  a  field  study  on  the  corn  root 
worm  [Diabrotica  longicornis) ,  It  was  taken  again  from  the 
roots  of  young  corn  at  Normal,  Illinois,  June  17,  1884,  and  also 
in  Champaign  county  June  11  of  the  following  year,  and  June  5, 
16,  and  29,  1886.  June  26  of  the  last  year  it  was  collected 
from  growing  corn  at  Cairo,  Illinois,  where  it  was  associated 
with  great  numbers  of  another  and  more  injurious  wireworm 
(Cardiophorus).  An  individual  was  seen  May  16, 1887,  at  Cham- 
paign, Illinois,  among  the  roots  of  corn,  eating  a  kernel  of 
sprouting  corn;  and  another  was  taken  a  few  days  later  amoDff 
the  roots  of  corn,  following  sod,  in  such  connection  with  an  injured 
kernel  a&  to  leave  little  doubt  that  it  had  been  eating  it.  It 
occurred  again  in  corn-field  collections  from  the  earth,  made  at 
Champaign  May  29  of  that  year,  and  in  others  made  June  20, 
1888.  The  extent  and  amount  of  its  injuries  are  as  yet  unknown, 
the  data  collected  serving  merely  to  show  its  presence  and  in- 
jurious habits  in  corn  fields  following  grass. 

This  is  the  smallest  of  the  wireworms,   measuring  when  full 

frown  less  than  half  an  inch  in  length.  It  was  first  identified 
y  breeding  by  Comstock  and  Slingerland  in  1891,  as  reported 
in  their  Bulletin  33  of  the  Cornell  University  Agricultural  Ex- 
periment Station,  published  in  1891. 

*  F.  M.  Webster  in  Bull  22.  DIy.  Ent..  U.  S.  Dept.  Affr.,  p.  86. 
tt  -Infieot  Life."  Vol.  Ill  (1890),  p.  M. 
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Description.  Larva.  (Plate  V,  Fig.  2  and  3).— **The  larvae  are 
«mall,  9  mm.  to  12  mm.  in  length,  sparsely  hairy,  and  consid- 
erably flattened  in  form,  tapering  slightly  toward  the  extremi- 
ties. The  body  is  of  a  light  waxy  yet  low  color,  with  the  head 
and  following  segment  considerably  darker.  A  deep  linear  mesal 
impression  extends  along  the  dorsum.  The  mandibles  are  rather 
lar^  and  not  toothed.  The  caudal  segment  is  much  flattened, 
and  has  a  nearly  heart-shaped  caudal  notch  formed  by  two  short, 
broad  projections  that  curve  upward,  each  of  which  terminates 
in  two  short,  blunt,  horny,  diverging  tubercles.  The  dorsum 
of  the  segment  is  bounded  by  a  narrow  ridge  which,  at  the 
sides  of  the  segment,  bears  five  or  six  short,  horny  tubercles. 
The  oval  area  bounded  by  this  ridge  is  strongly  convex  cephalad, 
and  deeply  concave  caudad.  This  area  is  marked  by  two  dis- 
tinct linear  impressions  diverging  slightly  cephalad  from  which 
many  fine  wavy  wrinkles  radiate.  The  proleg  is  large,  hairy, 
and  has  no  raised  ridge  around  its  base,  but  the  segment  is 
deeply  excavated  just  back  of  it."* 

Adult.  (Plate  V,  Fig.  l.)--The  beetles  are  small,  from  6  mm. 
to  7  mm.  in  length.  General  color  rusty  red  with  black  mark- 
ings. The  body  is  closely  punctured  and  covered  with  fine  short 
yellowish  hairs.  The  head,  a  fusiform  spot  on  the  thorax,  an 
oblong  spot  near  the  base  of  each  wing  cover,  and  an  irregular 
larger  band  crossing  both  wing-covers  behind  the  middle,  and 
the  under  side  of  the  abdomen  are  black.  The  legs  are  brownish 
yellow. 

Notwithstanding  the  abundance  of  this  species,  comparatively 
little  is  yet  known  of  its  life  history.  Larvae  placed  in  breeding 
cages  by  Professor  Comstock  April  24  were  found  July  4  to  have 
reached  the  beetle  stage  in  earthen  cells  in  the  sod.  Comstock 
and  Slingerland  were  not  able  to  say,  however,  whether  the 
beetles  soon  emerged  after  this  transformation  or  whether 
they  hibernated  in  the  earth.  Our  own  records  show  so  large  a 
number  of  collections  of  hibernating  beetles  of  this  species  made 
from  a  variety  of  situations,  that  there  can  be  little  doubt  that 
free  hibernation  is  their  habit.  For  example,  November  1,  1883, 
they  were  taken  under  boards  lying  upon  the  ground.  On  the 
7th  of  November,  1884,  they  occurred  with  other  hibernating 
insects  at  Normal,  Illinois;  and  on  the  14th  and  15th  of  the 
same  month  they  were  collected  from  driftwood  along  the  Mis- 
sissippi River  near  Quincy.  December  3,  1884,  they  were  found 
in  hibernation  under  leaves  and  rubbish  in  strawberry  fields, 
December  2,  9  and  16,  1889,  they  were  under  boards  on  grass 
lands,  and  December  4  under  leaves  of  dock  and  other  plants 
in  corn  fields.  December  23,  1891,  and  February  25,  1892, 
tbey  were  taken  by  us  in  the  woods  under  leaves;  and  April  8, 
1890,  from  roots  of  old  corn  and  from  under  boards.    March 

^Comstock  and  Sllnfferland.  in  Ball  S3,  Bnt  Dlr.  Agr.  Ezper.  StfttioD.  Oornell  Univ..  p.  267. 
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31  and  April  24,  1884,  they  were  still  in  hibernation  in  straw- 
berry fields,  but  by  April  27,  1892,  specimens  were  taken  on 
the  wing  at  dusk.  They  are  much  the  commonest  in  our  collec- 
tions made  in  May  and  July. 

Gomstock  found  the  larvae  quite  abundant  in  April  in  sod-land 
on  the  Cornell  University  farm. 

The  larvae  of  eighteen  small  lots  collected  from  my  office,  in 
Illinois,  divide  readily  into  two  well-distinguished  sizes,  and  only 
two.  Those  of  the  smaller  size,  6.2  mm.  long,  were  taken  March 
26,  June  5,  11,  26,  and  29,  and  in  November,  without  date 
specified;  and  those  of  the  larger  size,  averaging  8.8  mm.  in 
length,  were  found  May  19,  29,  and  30,  June  16,  17,  and  20, 
July  8,  August  18,  and  October  26. 

From  these  data  it  seems  probable  that^this  species  emerges 
in  summer  and  early  fall,  probably  laying  its  eggs  in  part  the 
same  season,  as  indicated  by  my  small  larvae  taken  in  November, 
and  also,  from  timothy  sod,  the  26th  of  March;  that  it  hibern- 
ates in  sheltered  places  and  continues  abundant  until  June  of 
the  following  year,  doubtless  breeding  meanwhile,  as  showu  by 
the  number  of  young  larvae  occurring  in  June ;  and  that  it  li^es 
two  seasons  in  the  earth  before  pupation — a  supposition  neces- 
sary to  account  for  the  distinction  in  size  noticeable  in  larv^ 
collected  together  at  various  dates,  practically  throughout  the 
entire  year. 

It  follows  from  the  foregoing  that  late  fall,  plowing,  cora- 
mended  as  a  general  defence  against  wireworm  attack,  would 
probably  be  substantially  without  effect  against  this  species, 
breeding  experiments  with  respect  to  the  habit  of  hibernation 
in  the  pupal  chamber  are,  however,  needed  to  determine  the 
value  of  this  economic  method  for  Drasterius  elegans. 

The  Wheat  Wireworm. 
{Agriotes  maucus.  Say.) 

(Plate  V.,Flfi:.  4-6.) 

This  larva,  commonly  known  as  the  wheat  wireworm,  is  in- 
jurious to  corn  as  well  as  to  small  grain.  It  is  a  cylindrical 
pale  brownish  yellow  species,  readily  distinguished  from  any 
other  wireworm  (except  another  species  of  the  same  genus, 
doubtfully  separate)  by  the  smooth  outlines  of  the  last  segment 
of  the  body,  (which  is  slightly  pointed  at  the  tip),  and  especially 
by  two  conspicuous  black  circular  pits  upon  the  upper  surface 
of  this  segment  near  its  front  border. 

It  was  first  found  by  me  in  corn  fields  July  1, 1883,  in  a  field 
near  Peru,  Illinois,  which  had  been  broken  up  the  preceding  year 
from  sod.  Specimens  collected  here  were  devouring  the  roots  of 
the  corn  and  perforating  the  stems  just  above  the  roots,  the 
plants  being  at  the  time  from  eight  to  twelve  inches  high.  The 
effect  of  this  attack— especially  of  the  perforation  of  the  sterns^ 
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was  shown  by  the  sudden  withering  of  the  infested  stalks.  About 
six  per  cent,  of  the  corn  in  the  field  had  already  been  killed  in 
this  way.  It  was  further  obtained  by  us  April  27,  1886,  in  an 
old  corn  field  among  speciroens  collected  by  following  a  plow. 

July  4,  1889,  it  was  sent  to  us  from  Prophetstown,  Illinois, 
with  a  report  of  serious  iujury  to  com  and  jDotatoes,  plants  of 
which  withered  and  died  under  the  attack.  A  field  of  one  hun- 
dred acres  over  which  they  seemed  well  distributed,  was  reclaimed 
swamp  land,  recently  brought  under  cultivation.  Finally,  I 
found  it  near  Sycamore.  Illinois,  on  the  11th  of  July,  1889,  in 
a  field  tiled  and  drained  the  year  before  and  broken  up  in  Sep- 
tember from  a  marshy  sod.  In  this  field  it  had  completefv 
killed  the  corn  in  small  patches,  and  notably  crippled  its  growth 
in  others. 

The  larva  has  further  occurred  in  our  collections  from  pastures 
and  meadows  at  Champaign.  It  is  not  nearly  so  abundant  in 
Illinois  as  some  other  \vireworms,  only  about'  one  eighth  of 
our  office  collections  representing  this  species.  In  New  York, 
however,  it  seems  to  be  the  commonest  wireworm  known,  mak- 
ing ninety-one  per  cent,  of  some  10,000  larvee  sent  to  Professor 
Comstock,  of  Cornell  University,  for  experimental  uses. 

It  has  been  published  as  a  corn  insect  only  in  a  brief  note  in 
^ansect  Life"  (Vol.  III.,  p.  24G),  by  Mr.  C.  A.  Hart,  an  assistant 
of  this  office,  whose  statement  was  based  upon  our  breeding- 
cage  work  and  collections. 

Its  injuries  to  wheat,  though  doubtless  occurring  in  Illinois, 
have  not  come  to  the  notice  of  myself  or  my  assistants.  It  has, 
however,  been  reported  from  wheat  fields  in  Indiana  bj'  Mr.  P. 
M.  Webster,*  infesting  there  lands  of  various  previous  history. 
An  older  article  by  Mr.  J.  Pettitt  gives  a  full  account  of  its 
attack  on  wheat. 

The  length  of  time  passed  by  this  species  in  the  larva,  or 
wireworm,  state  cannot  be  given  with  certainty.  Mr.  J.  Pettit, 
of  Ontario,  who  was  the  first  to  rear  it  from  the  larva  to  the 
adult,  was  of  the  opinion  that  the  larval  state  did  not  last 
longer  than  three  years.J  Messrs.  Comstock  and  Slingerland,  in 
their  work  on  wireworins  at  the  Cornell  University  Experiment 
Station.  1889-1891,  from  extensive  and  careful  breeding-cage  ex- 
periments—one at  least  of  which  continued  through  two  years 
and  two  months —arrived  at  the  same  conclusion.  They  also  as- 
certained that  as  the  summer  advanced  the  larvae  becanie  gradu- 
ally less  destructive,  and  that  by  November  1  (probably  earlier 
in  the  fields)  they  cease  feeding  and  go  deeper  into  the  ground, 
where  th^y  remain  without  food  for  five  or  six  months.    It  is 

*  Rep.  D.  8.  Dept.  kgr.,  1887,  p.  163. 

♦  Can.  En^,  Vol.  IV.  (1872).  p.  3. 

t  "Desoriptlon  of  the  Wheat  Wireworm."  Can.  Ent.  Vol.  IV.  (187»,  pp.  »-7.  This  article 
eontalns  flffuren  and  descriptions  of  the  larva  and  pupa  by  Dr.  Horn,  from  speclmena 
reared  by  Mr.  Pettit. 
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early  in  spring,  when  they   begin  to  eat   again  after  this  long 
fast,  that  the  greatest  damage  is  done  to  crops. 

Larvae  become  full  grown  and  pupate  in  July,  in  earthen  cells. 
The  change  occurs  a  few  days  after  these  cells  are  formed,  and 
pupsB  are  most  abundant  about  the  middle  of  July.  Adults  may 
be  found  by  the  end  of  this  month,  and  bj'  about  September  1 
all  the  pupsB  have  changed  to  beetles.  For  a  few  days  after  the- 
change  they  are  yellowish  white  in  color,  and  nearly  as  tender 
as  pupae.  Before  winter,  however,  they  have  become  hard  and 
normally  colored.  In  Comstock's  experiments,  the  beetles  passed 
the  winter  in  their  earthen  cells,  none  coming  to  the  surface  the 
same  fall  unless  their  cells  were  injured.  Adults  thus  disturbed 
did  not  form  new  cells,  but  worked  their  way  to  the  surface  and 
soon  died.  In  April  the  greater  number  of  the  beetles  emerge 
from  the  earth,  though  we  have  taken  them  almost  continuously 
from  March  22  to  the  middle  of  July.  They  are  most  active 
in  the  evening  or  at  night. 

Description.  Larva.  (Plate  V.,  Fig.  5  and  6.)— ''The  newly 
hatched  larvae  must  be  very  small,  and,  according  to  European 
writers,  they  grow  very  slowly.  The  smallest  larvae  of  the 
wheat  wireworm  we  have  seen  were  about  4  mm.  in  length. 
All  variations  in  size  occur  at  the  same  time  up  to  a  full  grown 
larva,  which  measures  from  16  mm.  to  19  mm.  The  larvae  are 
quite  slender,  cylindrical,  somewhat  flattened  on  the  venter, 
sparsely  hairy,  and  of  a  waxy  yellow  color,  lighter  at  the 
sutures.  The  anal  segment  tapers  gradually  to  a  subacute  brown 
point,  and  bears  on  the  dorsal  aspect,  near  the  cephalic  border, 
two  large  conspicuous,  brown,  eye-like  depressions  resembling 
the  breathing  pores.  By  these,  the  wheat  wireworm  of  any  size 
may  be  readily  separated  from  any  other  species  which  we  have 
found  infesting  fields."* 

Papa.— ''The  pupa  resembles  the  imago  in  many  of  its  char- 
acters, being,  however,  about  one  fourth  longer,  and  in  the  ab- 
dominal region  more  slender,  the  only  differences  of  moment 
being  the  following: 

"Thorax  at  each  angle  with  a  stout  bristle-like  appendage 
more  slender  towards  the  tip,  about  a  sixteenth  of  an  inch  long. 
That  at  the  anterior  angle  is  supported  on  a  small  papilla,  the 
posterior  being  prolonged  from  the  tip  of  the  an^le.  Terminal 
abdominal  segment  above  subquadrate,  emargmate  at  tip, 
angles  acute  and  divergent,  beneath  with  a  deep  sinuous  groove 
on  each  side  and  a  median  shallower  groove. 

'*Abdomen  above  and  beneath  of  nine  segments,  the  first  very 
narrow,  distinctly  visible  above,  beneath  visible  only  at  the 
sides;  second  slightly  broader,  beneath  nearly  entirely  concealed. 
The  remaining  segments  are  distinctlj'  visible  both  above  and 

*  ComBtook  and  Sllnfferland.  in  BuU.  SS  Ent.  DIy.  Affr.  Exper.  Station.  Cornell  Unlv... 
p.8fi2. 
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beneath,  the  distal  angles  being  slightly  prominent,  giving  the 
sides  of  the  abdomen  a  dentate  appearance."  (Geo.  H.  Horv, 
Can.  Ent.  IV-,  1872,  p.  6.) 

Imago.  (Plate  V.,  Fig.  4.)— Robust,  color  piceous  to  brown, 
elytra  often  paler,  surface  moderately  pubescent.  Head  and 
thorax  very  convex,  the  mouth  inferior,  mandibles  broad  and 
chisel-shaped  at  tip;  surface  of  head  and  thorax  densely  and 
coarsely  punctate;  striae  of  elytra  deep,  punctate,  interspaces 
nearly  flat,  rugose,  and  punctulate,  antennee  and  feet  rufous. 

Length  7-9  mm. 

Agriotes  pubeaceos,  Mels. 

(Plate  VI..  Piff.  1.) 

This  species,  closely  related  to  the  foregoing,  is  not  separable 
from  it  in  the  larval  stage,  and  as  the  two  occur  in  about  equal 
abundance  in  corn  fields  and  have  a  similar  life  history,  tney 
may  best  be  treated— at  least  until  more  is  known  of  them— as 
a  single  economic  species. 

Melauotus  communia,  Gyll. 

(Plate  VI..  Fiff.  S-5.) 

This  species  is  one  of  the  most  abundant  of  our  click  beetles,, 
and  the  wireworm  descended  from  it  has  been  taken  by  us  in 
about  equal  numbers  with  that  of  the  following  species  {M,  Sa- 
silia).  The  two  together  make  about  twentyeight  per  cent,  of 
the  wireworm  collections  of  this  office.  The  species  is  widely 
distributed,  ran^ng.at  least  fro-m  Nebraska  to  New  Jersey  and 
(vanada.  The  wireworm  of  M.  aommunia*  though  so  abundant 
generally,  has  not  been  especially  common  in  our  collections 
from  corn  fields,  only  eight  out  of  forty-five  lots  collected  from 
the  office  having  come  to  us  from  such  situations.  These  were 
taken  respectively  June  30,  1883,  from  about  the  roots  of  corn 
near  Milan;  from  corn  fields  at  Champaign.  May  25,  1885,  and 
May  16,  1886;  from  roots  of  corn  after  prairie  sod  at  Mendota^ 
July  17,  1884;  from  corn  fields  near  Peoria,  July  1,  1883,  from 
sod  corn  at  Mt.  Pulaski,  June  16,  1885;  from  corn  at  Urbana* 
May  7,  1888;  and  from  a  corn  field  on  the  University  premises 
at  Urbana,  November  25,  1890. 

Life  Hiatorjr.— The  length  of  the  larval  period  is  not  definitely 
known,  but  is  not  less  than  three  years.  According  to  the 
account  of  Comstock  and  Slingerland  (with  which  our  own  breed- 
ing-cage results  agree),  pupation  occurs  during  July,  and  about 
one  month  later  the  change  to  the  adult  state  has  taken  place. 
The  beetles  under  observation  did  not  leave  the  cell  in  which 
they  had  undergone  their  transformations  in  the  breeding  cages^ 
until  the  following  spring,  which  would  indicate  that  they  nor- 
mally  pass  the  winter  in  the  ground.    Harris   says,   however^ 

*  The  larva  ot  Jf.  Ji$$ili$,  Uie  Bpecies  following.  Ib  aaite  possibly  Inoladed  here. 
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that  thej  are  found  under  the  bark  of  trees,  where  they  pass 
the  winter,  having  completed  their  transformation  in  the  pre- 
vious autumn.  Dr.  Fitch  says  that  the  beetles  are  most  abund- 
ant during  the  months  of  April,  May,  and  June.  Their  numbers 
then  diminish,  and  only  a  few  are  to  be  found  in  August,  but 
they  arQ  again  quite  numerous  in  September  and  the  following 
months. 

In  the  collections  of  the  office  the  beetles  have  been  most 
abundant  in  April.  Electric-light  collections  of  Melanotus  were 
made  in  May  and  June;  and  in  November,  December,  and  Feb- 
ruary, comiBUDJs  has  been  taken  in  crevices  of  decaying  logs 
and  under  bark  in  the  woods. 

Description. — The  larvae  vary  considerably  in  size  at  maturity, 
but  may  be  from  20  to  25  mm.  long. 

^*They  are  subcylindrical  in  form,  nearly  smooth,  shining,  and 
of  a  light  brown'  color,  with  the  head,  thoracic  and  last  seg- 
ments considerably  darker,  and  the  veneer  and  margins  of  the 
segments  lighter  in  color.  Body  sparsely  hairy,  and  each  seg- 
ment marked  on  the  sides  just  dorsad  of  the  spiracles  with  a 
linear  impression.  The  cephalic  border  of  the  segments  is  slightly 
elevated  and  rendered  distinct  from  the  rest  of  the  segcment  by 
a  wavy  dark  border.  Touching  this  border  on  each  side  of  the 
dorsum  of  the  segments,  is  a  large,  dark,  elliptical,  striated 
muscular  impression.  The  caudal  segment  is  much  flattened, 
has  no  caudal  notch,  but  ends  in  a  short,  blunt,  horny  tubercle. 
On  each  side  of  this  tubercle  the  margin  is  very  obtusefy  notched, 
forming  two  wave-like  projections.  The  dorsum  of  the  segment 
is  much  roughened  and  marked  by  four  linear  impressions  near 
the  cephalic  border,  and  a  similar  mesal  depression  on  the  dor- 
sum near  the  caudal  extremity. 

**The  change  to  a  pupa  takes  place  during  July.  The  mature 
larva  forms  an  earthen  cell  similar  and  probably  made  in  a 
similar  manner  to  the  cell  of  the  wheat  wireworm.  This  cell  is 
about  three  fourths  of  an  inch  in  length  and  three  eighths  of 
an  inch  wide.  Soon  after  the  cell  is  finished  the  skin  of  the 
larva  opens  at  the  sutures  on  the  top  of  the  head  and  along 
th'3  median  line  on  the  dorsum  of  the  following  three  or  four 
segments.  The  white  and  tender  pupa  then  works  itself  out, 
leaving  the  cast  larval  skin  crowded  into  one  end  of  the  cell. 
The  wing-pads,  legs,  and  antennee  of  the  pupa  are  folded  closely 
on  the  breast.  In  other  respects  it  resembles  the  beetle,  but  is 
nearly  one  fourth  longer,  and  the  nine  segments  of  the  abdomen 
are  distinctly  visible.  It  is  much  larger  than  the  pupa  of  the 
wheat  wirew'orm,  and  in  addition  to  the  long  sharp  bristle  at 
each  angle  of  the  thorax  it  has  two  similar  shorter  ones,  one 
each  side  of  the  mesal  linear  depression  near  the  caudal  border 
of  the  thorax." 

**The  change  to  a  beetle  takes  place  in  about  one  month. 
The  rather  slender,  glossy,  dark  brown  beetle  varies  from  11 
mm.  to  15  mm.  in  length,  and   its   body   is   closely  punctured 
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and  clothed  with  fine,  short,  incumbent  grayish  hairs.  The 
wing-covers  are  striated  by  deep  oblong  punctures,  the  inter- 
vening spaces  flat  and  minutely  punctured.  The  mouth  parts 
are  on  the  anterior  portion  of  the  head,  and  the  front  is  slightly 
flattened  but  distinctly  margined  back  of  the  labrum.  The  an- 
tennae are  reddish  brown  and  serrate.  A  smooth,  shallow,  im- 
preHHcd  line  extends  along  the  mesal  portion  of  the  thorax. 
The  tarsi  are  not  lobed  beneath  and  the  claws  are  pectinate."— 

COMSTOCK  &    SlINOERLAND. 

Melanotus  ffssUis,  Say. 

(Plate  VL,  Fifir.  2.) 

This  species  is,  according  to  IjeConte,  abundant  throughout 
the  Middle  and  Southern  States,  and  it  also  extends  north- 
ward into  Canada.  The  larvae  and  beetles  are  associat^ed  with 
those  of  M.  communis  throughout  Illinois,  but  in  the  southern 
part  of  the  State  this  is  the  more  abundant  of  the  two. 

The  larva  has  not  been  separated  by  us  from  that  of  M.  com- 
muniSy  and  the  two  are  quite  possibly"  indistinguishable. 

The  beetle  is  from  12  mm.  to  15  mm.  in  length,  a  dark  red- 
dish brown  in  color,  with  the  body  closely  punctured  and  cov- 
ered  with  fine,  short,  pale  yellowish  or  grayish  hairs.  The 
wing-covers  are  striated  with  deep  punctures  and  the  flat  inter- 
veniug  spaces  are  minutely  punctured.  The  thorax  m  fissilis  is 
without  the  smooth  median  longitudinal  impressed  line  found  in 
communis,  otherwise  it  is  difficult  to  distinguish  these  species. 

Life  History. — The  life  history  of  this  species  is  probably  par- 
allel with  that  of  M.  communis,  pupaB  being  founa  by  us  July 
12,  1886,  and  August  12,  1889,  as  in  that  species.  A  pupa  in- 
troduced accidentally,  in  blue-grass  sod,  into  a  cutworm  cage  in 
1889,  probably  had  its  cell  oroken  in  moving  the  sod,  and 
August  20  it  was  found  lying  on  the  surface.  August  22  the 
beetle  cast  off  the  pupa  skin  and  appeared  to  be  none  the  worse 
for  its  strange  experience.  Larvae  that  had  already  formed  cells 
May  26,  1890,  in  the  breeding  cage,  about  six  inches  below  the 
surface,  had  pupated  July  26.  From  a  stock-cage  of  wireworms 
collected  at  various  times  for  experimental  use  during  the  spring 
of  1889,  we  obtained  September  21  several  specimens  of  this 
species,  with  hardened  crusts  and  fully  developed  color,  as  if 
tneir  final  transformations  had  been  completed  some  little  time 
before.  They  were  still  in  their  pupal  cells,  where  they  would 
probably  have  pa^ssed  the  winter  if  they  had  not  be(»n  disturbed. 

Our  collections  of  imagos  have  been  made  at  substantially 
the  same  times  as  those  of  communis.  In  November,  December, 
and  February,  numbers  of  adults  were  found  in  crevices  of  old 
lop^H,  sometimes  as  many  as  a  dozen  to  thirty  or  more  within 
a  few  square  inches. 
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Melanotus  intaustus,  Lee. 

A  single  specimen  of  this  beetle  was  bred  in  1889  from  a  lot 
of  larvae  kept  in  a  stock  cage  and  fed  upon  com,  the  others 

giving  us  M.  Ossilis,  All  were  collected  m  a  corn  field  near 
hampaign,  and  after  being  placed  in  the  brewing  cage  were 
not  disturbed  until  September  21,  1889.  They  were  theu  found 
to  be  well-colored  adults  lying  snugly  in  the  pupal  cells,  and 
apparently  prepared  to  pass  the  winter  there. 

The  adult  is  11.5  mm.  in  length,  of  a  dark  brownish  color, 
rather  slender,  and  covered  with  grayish  hairs.  The  thorax  is 
longer  than  wide,  with  straight,  diverging  sides,  and  the  p<^8- 
terior  angles  have  only  a  single  carina.  It  is  rounded  in  front, 
and  is  very  sparsely  punctate.  The  form  of  the  thorax  clearlv 
distinguishes  this  species  from  the  others  attacking  corn.  The 
legs  and  antennae  are  chestnut-red. 

The  Corn  Wireworm. 
(Melanotus  cribulosuSy  Lee.) 

(Plate  VI..  Flff.  6-8:  and  Plate  Vn..  Fig.  1.) 

This  is  without  doubt  by  far  the  commonest  wireworm  in 
corn  fields  in  Illinois.  Larvae  referable  to  it  make  not  less  than 
one  third  of  the  wireworm  collections  of  this  office,  and  fully 
half  of  these  were  taken  in  corn  fields  at  dates  from  April  27  to 
June  28,  that  is  to  say  during  the  time  when  wireworm  injury 
to  corn  is  generally  commonest  and  most  serious.  On  the  other 
hand,  the  adult  is  far  outnumbered  by  M,  cominuDJs  in  miscella- 
neous collections,  being,  indeed,  rather  rare  with  us  except  among" 
insects  obtained  from  corn  fields  or  bred  from  larvae  infestin? 
corn.  LeConte  found  the  species  in  Nebraska,  and  Smith's  Cata- 
logue of  the  Insects  of  New  Jersey  credits  it  to  that  state. 

Little  has  been  added  to  our  knowledge  of  this  species  since  I 
published  in  1886  a  brief  account  of  its  life  history  in  my  Mis- 
cellaneous Essays  on  Economic  Entomology  (p.  17).  The  state- 
ments of  that  article  were  based  chiefly  upon  observations  made 
in  1885  in  a  field  of  corn  in  Champaign  county  which  had  lain 
in  pasture  for  many  years  before. 

The  injury  to  which  corn  is  liable  when  the  ground  is  infested 
by  this  species  was  well  illustrated  by  the  condition  of  this 
field,  where  1  estimated  that  wire  worms  averaged  three  to  a 
hill  for  the  entire  area,  the  number  ranging  from  two  to  six  or 
eight.  Only  about  one  hill  in  fifty  was  found  free  from  them  in 
the  higher,  more  sandy,  parts  of  the  field,  although  on  tbp 
lowest  ground  there  were  no  wireworms  at  a*Il  in  several  hills 
examined.  They  had  attacked  only  the  kernels  as  yet,  but 
would  later,  of  course,  have  eaten  the  roots  and  burrowed  the 
underground  portions  of  the  stalk.  All  the  wireworms  in  this 
field  were  concentrated  in  the  hills  of  corn,  not  a  single  one  be- 
ing found  during  protracted  search  made  elsewhere.    Even  the 
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few  remaiuing  tufts  of  sod  of  the  preceding  year  were  free  from 
them  where  the  hills  around  were  badly  infested.  The  ground 
had  been  in  corn  the  year  before,  and  had  then  been  consider- 
ably  damaged,  but  not  nearly  as  much  so  as  at  the  time  of 
my' visit,  K  had,  however,  been  replanted  about  June  1  (1884), 
and  the  owner  was  plowing  up  the  first  planting  May  25,  1885^ 
with  a  view  to  planting  again. 

The  wireworms  taken  from  this  field  were  easily  assorted  in 
two  lots,  and  only  two,  according  to  size.  Placed  in  breeding 
cages  May  25,  they  were  still  living  as  larvee  June  13  and  July 
12.  By  August  3  pupation  had  begun,  the  pupae  being  en- 
closed in  elongate  cells  in  the  earth,  and  on  the  22d  pupsB  were 
again  found,  but  no  imagos,  while  September  12  pupee,  recently 
transformed  imagos,  and  others  of  a  color  and  consistency  to 
indicate  that  they  had  changed  at  least  a  few  days  previously 
were  found  still  in  the  earth.  None  of  the  beetles  came  out  of 
the  earth  in  the  cage  during  early  fall  or  winter,  but  February 
17,  1886,  all  were  found  dead  in  their  pupal  cells,  badly  in- 
fested by  mites.  The  larvae  of  the  smaller  size  were  not  bred  in 
this  ex|>eriment,  but  only  those  seemingly  full  grown.  All  the 
specimens  reared  were  cribulosus,  except  a  single  communis,  which 
may  not  impossibly  have  been  introduced  with  the  sod.  The 
earth  in  the  breeding  cages  was  mixed  with  soaked  corn  kept 
covered  with  fresh  sod. 

A  similar  but  smaller  experiment  was  made  the  following  year, 
with  a  like  result,  wireworms  placed  in  a  breeding  cage  in  May 
yielding  the  adult  of  this  species  by  September  17. 

From  these  experiments  it  is  evident  that  the  larval  life  of 
cribuJosuSj  and  clearly  of  communis  also,  is  completed  during 
the  latter  part  of  the  summer,  and  that  the  transformation  to 
the  imago  begins  in  early  autumn.  It  is  probable  that  the 
imagos  emerging  pass  the  winter  in  their  pupal  cells,  although 
the  death  of  our  specimens  in  the  earth  makes  the  evidence  on 
this  point  incomplete. 

The  hibernation  of  this  species  above  ground  anywhere  out- 
ride its  pupal  chamber  has  not  been  positively  ascertained  by 
us.  The  only  collections  made  from  the  office  which  could  pos- 
sibly bear  this  interpretation  are  five  obtained  in  April  from 
the  8th  to  the  28th  of  the  month.  Three  of  these  were  from 
p:round  being  plowed,  and  both  the  other  specimens  came  from 
corn  fields — one  from  about  the  roots  of  old  corn  of  the  preced- 
ing year. 

Description,— Larva. —{Flate  VI.,  Fig.  (>-8).— I^ength  about  20 
mm.,  width  2  mm.  Subcylindrical,  slightly  depressed,  yellow- 
castaneoun,  extremities  darker,  surface  glabrous  and  shining, 
minutely  and  very  sparsely  punctate. 
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Head  flattened ;  clypeus  with  a  rather  sharp  bleu^k  tooth  at 
middle,  and  a  shorter  tooth  each  side.  Exterior  to  these,  the 
front  margin  bears  a  brush  of  long,  golden  yellow  hair.  Four 
sulci  extend  back  from  the  front  margin,  the  outer  pair  ending 
in  a  setigerous  puncture  The  posterior  clypeal  prolongation 
widens  sUghtly  behind  the  constriction  and  usually  tapers  a 
little  posteriorly,  but  does  not  become  narrower  than  at 
the  constriction.  Labrum  invisible.  Mandibles  black,  toothed 
internally.  Maxillae  and  labium  as  usual  in  wireworms,  the 
palpi  short  and  stout.  Antennte  short,  the  penultimate  joint 
obtusely  toothed  beneath,  the  last  joint  hemispherical,  whitish. 

First  thoracic  segment  about  as  long  as  the  other  two  com- 
bined. Abdominal  segments  about  two  thirds  as  long  as  the 
prothoracic,  except  the  first,  which  is  shorter,  and  the  last,  which 
is  nearly  twice  as  long  as  the  one  preceding.  Each  segment  bears 
an  elevated  border  in  front,  limited  by  a  sharp  darker  edge 
posteriorly,  which  is  obsolete  at  the  middle  on  the  thoracic  arid 
first  abdominal  segments.  This  edge  curves  suddenly  backward 
in  front  of  the  spiracles.  These  are  oblong  ovate,  not  far  from 
the  anterior  margins  of  the  segments,  one  on  each  abdominal 
segment  except  the  last,  and  the  thoracic  pair  on  the  mesotho- 
rax  below  the  lateral  margin.  Above  the  spiracles,  close  to  the 
elevated  border,  is  a  transverse  longitudinally  striated  oval  mus- 
cular impression,  and  between  them  and  the  spiracles  originates 
an  impressed  line  which  extends  backwards  partially  across  the 
segment.  The  striee  of  the  muscular  impressions  are  light  colored, 
and  they  are  separated  by  dark  brown  flat  intervals.  On  the 
middle  segments  of  the  body  there  are  usually  five  striae  in  each 
impression,  sometimes  fewer,  and  in  one  specimen  none.  On  the 
terminal  segments  the  number  may  reach  ten  or  twelve;  and  on 
the  prothorax  there  are  usually  more  than  five.  The  legs  are 
stout,  and  armed  with  brown  spines.  The  last  segment  is  charac- 
teristic of  the  species.  Anteriorly  it  is  jjuite  convex,  and  marked 
with  four  longitudinal  nearly  parallel  impressed  lines,  the  inner 
pair  diverging  ant>eriorly;  posteriorly  it  is  flattened  a  little, 
especially  at  the  tip. 

The  surface  is  covered,  as  usual  in  Melanotus,  with  small  tu- 
bercles, more  numerous  near  the  tip,  and  is  also  rather  coarsely 
punctate  over  the  posterior  two  thirds,  more  cloee!y  near  the 
tip.  In  M.  communis  the  punctures  are  finer,  sparser,  and  much 
less  conspicuous.  At  the  tip  of  the  segment  is  a  short,  feebly 
elevated  margin,  ending  on  either  side  in  an  angle  or  blunt 
tooth,  and  bearing  a  third  angle  or  tooth  at  middle;  the  out- 
line between  the  teeth  often  scaircely  concave.  The  sides  of  the 
segment  are  rounded,  not  evidently  margined  or  angulate. 

Ima^o,  (Plate  VII.,  Fig.  1).— Length  9-11  mm.  Pubescent; 
color  brownish  fusr-ous,  lighter  than  in  communis,  and  tapering 
less  posteriorly.  The  front  is  not  concave  or  margined.  The 
thorax  above  coarsely  and  rather  densely  punctate,  shin<ng; 
sides  nearly  straight  in  male,  rounded  in  female ;  posterior  an- 
gles unicarinate.    Claws  pectinate  as  usual  in  Melanotus. 
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Asapbes  decoloratus,  Say. 

(Plate  VII ,  Flff.  3-4J 

This  widely  distributed  species,  occurring  through  all  the 
Northern  States  east  of  the  Mississippi  River,  is  fairly  abundant 
in  our  collections,  nearly  one  third  of  them  coming  from  corn 
fields.  Otherwise  the  larvoB  have  been  collected  in  meadows  and 
pastures  and  freshly  plowed  sod,  from  oats  fields  (twice)  and 
clover,  and  once  from  woodlands. 

Of  the  frequency  and  amount  of  its  injuries  to  corn,  as  com- 
pared with  other  species  infesting  that  crop,  we  have  no  very 
precise  information.  The  general  drift  of  our  observations  is,  hov/- 
ever,  to  the  effect  that  it  is  of  little  significance  as  a  corn  insect; 
a  conclusion  of  some  interest,  since  its  life  history  differs  from 
that  of  the  other  species  in  a  way  to  render  it  less  subject  to 
destruction  by  fall  plowing— almost  the  only  preventive  measure 
hitherto  found  practically  useful  for  wireworms.  Indeed,  the 
early  date  at  which  larval  activity  ceases,  makes  it  unlikely  that 
injuries  by  this  species  will  be  as  serious  as  those  whose  period 
of  pupation  comes  later  in  the  season. 

Life  History. — Shortened  larvae  enclosed  in  oblong  oval  cavities 
were  turned  out  by  the  plow  in  a  corn  field  in  Urbana  April  20, 
1886.  They  were  placed  m  a  breeding  cage,  and  by  May  15  one  of 
them  had  pupated  on  the  surface  of  the  earth.  June  7" one  beetle 
of  the  lot  emerged,  and  another  partially  escaped  from  its  pupal 
skin,  but  died  before  completing  the  transformation.  In  other 
breeding  cages  larvip  were  found  to  ha  vepu  patted  May  16  and  June 
13, 1886,  and  a  beetle  was  obtained  from  the  earlier  one  on  June  2. 
On  May  16, 1887.  a  pupa  was  turned  out  by  the  plow  in  a  corn 
field,  and  the  beetle  from  it  appeared  May  25.  In  a  cage  con- 
taining larvtB  taken  in  a  clover  field,  both  larvae  and  puptB  were 
found  July  19,  1887.  Again,  larvae  kept  in  an  insecure  cage 
outdoors  had  formed  cells  as  late  as  Juno  17,  1890,  but  they 
had  not  pupated  on  July  1.  Subsequently,  when  the  cage  was 
examined,  all  had  escaped. 

The  experience  of  Comstock  and  Slingerland  was  to  the  same 
jrr^neral  effect,  except  that  preparations  for  pupation  did  not  be- 
ffin  with  them  until  the  latter  part  of  May  or  the  first  of  June. 
Adults  had  emerged,  however,  from  their  pupal  cells  by  June  27, 
in  about  six  weeks  after  the  larvae  had  been  placed  in  their 
breeding  cages.  With  us,  it  will  be  noticed,  preparations  for 
pupation  began  April  20,  the  first  pupae  were  found  May  15  and 
1(5,  and  the  beetles  appeared  as  early  as  May  25.  The  pupal 
Btage  was  of  about  three  weeks  duration. 

Description,  Larva.  (Plate  Vli.,  Fig.  3  and  4.)— *SSubc\'lin. 
drical  in  form;  considerably  flattened;  dorsum  slightly  more 
convex;  and  lateral  fold  prominent.  I^ength,  when  full  grown, 
20  mm.  to  25  mm.  Color  dark  waxy  yellow;  mandibles  and 
cephalic  margin  of  head  black  shading  gradually  into  the  dark 
brown  color  of  the  head.    Head  flattened,  and  with  long  brown 
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hairs  arising  from  the  pits  on  the  sides.  The  clypeus  with  the 
caudal  portion  fusiform,  the  cephalic  part  of  this  portion  nar- 
rower than  the  caudal  part;  cephalic  margin  of  clypeus  with  a 
large,  prominent,  three-toothed  lobe  on  median  line:  the  mesal 
tooth  of  this  lobe  is  larger  and  longer  than  the  others;  on  some 
specimens  these  teeth  are  more  or  less  worn  off.  Labrum  ap- 
parently wanting,  being  entirely  within  the  cavity  of  the  mouth. 
The  mandibles  are  large,  arcuate,  and  bear  a  short  curved  median 
tooth  on  the  mesal  side.  The  maxilloB  have  the  cardo  strongiv 
bilobed ;  the  stipes  very  slightly  diminish  in  width  tow€u*d  tbV 
proximal  end,  which  is  truncate.  The  sides  of  the  gula  are 
nearly  parallel,  this  part  being  but  slightly  narrowed  towards 
its  base;  the  base  is  rounded,  with  one  long  hair  arising  from  a 
deep  excavation  near  each  lateral  angle.  Prothoracic  segment 
subquadrate  and  nearly  as  long  as  the  other  two  thoracic  seg- 
ments. The  remaining  segments  of  the  body  of  nearly  uniform 
length,  slightly  constricted  at  the  sutures,  and  almost  twice  aj^ 
wide  as  long.  The  caudal  segment  is  considerably'  flattened,  and 
has  a  large  oval  caudal  notch  formed  by  two  rather  long  flat- 
tened projections,  each  ot  which  curves  slightly  dorsad  and  ter- 
minates in  two  short,  blunt,  horny  diverging  tubercles;  the  two 
inner  tubercles  project  dorso-mesad,  with  a  small  hair-bearinir 
tubercle  arising  froiu  the  lateral  aspect;  the  outer  tubercles  pro- 
iect  nearly  directly  dorsad.  The  dorsum  of  the  segment  is  bounded 
by  a  narrow  ridge  which  on  the  sides  of  the  segment  bears  four 
short,  distinct,  blunt,  horny  tubercles,  the  more  caudal  one  being 
considerably  larger.  The  area  bounded  by  this  ridge  is  convex 
cephalad,  slightly  roughened,  bears  no  hairs,  and  is  marked  br 
a  deep,  roughened,  linear  depression  on  each  side  and  a  short 
mesal  linear  impression  extending  from  the  middle  of  the  area 
to  the  caudal  notch;  ventral  portion  of  the  segment  slightly 
wrinkled;  the  semicircular  fold  around  the  anal  proleg  extends 
upon  the  base  of  the  leg  in  the  form  of  a  thin  finely  striated 
margin;  the  distal  margins  ot  the  joints  of  the  leg  are  similarly 
striated.  The  prosternum  is  triangular,  and  acutely  wed^- 
shaped  caudad.  The  thoracic  legs  are  short  and  stout;  each  joint 
armed  with  short  brown  spines.  Spiracles  large,  elongate  oval, 
brown;  there  is  a  single  thoracic  pair  situated  on  the  second 
thoracic  segment  on  the  inflexed  portion  just  in  front  of  the  coxtje; 
there  are  eight  abdominal  pairs,  each  situated  near  the  cephalic 
border  of  the  segment.  Surface  of  the  body  shining,  nearly 
smooth  on  the  thoracic  segments  and  on  the  venter;  the  dorsum 
of  the  abdominal  segments  is  marked  with  numerous  shallow 
transverse  notches,  and  a  slight  dark  ridge  which  crosses  the 
segment  near  the  cephalic  border,  then  curves  suddenly,  extends 
obliquely  caudo-ventrad  on  each  side  and  nearly  meet«  the  faint 
impressed  line  extending  across  the  segment.  The  caudal  and 
cephalic  margins  of  the  first  thoracic  segment,  and  the  caudal 
margin  of  the  other  segments,  except  the  first  and  last,  are 
marked  by  numerous  fine  longitudinal  striae.  A  linear  mesal 
depression  ending  abruptly  near  the  caudal  border  of  each  seg- 
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ment,  extends  along  the  dorsum.  Body  sparsely  clothed  with 
long  yellowish  brown  hairs;  a  row  of  from  18  to  22  hairs  ex- 
tends around  the  body  from  one  subdorsal  line  to  the  other 
near  the  caudal  border  of  each  segment  except  the  head  and 
last  segment;  two  similar  hairs  arise  near  the  cephalic  margin 
of  the  segments,  one  dorsad  and  the  other  ventrad  of  each 
spiracle;  tne  lateral  and  caudal  tubercles  on  the  anal  segment 
have  one  or  two  hairs  arising  from  their  sides,  and  other  hairs 
arise  from  the  proleg  and  from  small  tubercles  on  the  venter  of 
the  segment."— CoMSTOCK  &  Slingerland. 

Imago.  (Plate  VIT.,  Fig.  2.)— *Ticeous  black,  shining,  surf£U» 
often  with  aeneous  tinge,  elytra  often  pale,  legs  pale  rufous; 
.surface  sparsely  clothed  with  grayish  pubescence.  Thorax  mod- 
erately, not  densely,  punctured,  hind  angles  divergent,  carinate, 
the  carina  diverging  from  the  margin;  flanks  moderately  densely 
punctured  in  front,  a  large  smooth  space  posteriorly.  Elytra 
moderately  deeply  striate,  striae  punctured,  intervals  convex 
and  punctulat«.  "  The  prosternal  mucro  is  horizontal,  the 
mesosternum  is  however  not  prominent.  Length  9-15  mm." — 
Geo.  H.  Horn.    (Trans.  Am.  Ent.  Soc.  VIII.,  p.  73.) 

The  female  differs  from  the  male  in  having  the  thorax  shorter, 
its  disk  more  convex  and  punctured,  the  sides  more  arcuate, 
and  the  general  form  stouter  and  more  convex. 

NATURAL  ENEMIES  OF  WIREWORM8. 

A  single  parasitic  fly  has  been  bred  by  us  from  a  wireworm, 
which,  because  of  its  condition  when  found,  could  be  only  doubt- 
fully referred  to  Melanotus  Sssilis.  Comstock  and  Slingerland 
frequently  found  larvae  killed  in  their  breeding  cages  by  a  fungus 
determined  by  Professor  Roland  Thaxter  as  probably  Metairbi- 
zius  Sinisophse.  Larvae  killed  by  this  disease  have  the  body 
filled  by  the  growth  of  the  fungus,  and  assume  a  woody  appear- 
ance. An  Asaphes  larva  turned  out  by  the  plow  at  Champaign 
May  10,  1886,  was  infested  by  a  parasitic  fungus  of  another 
genus,  very  much  like  Cordiceps. 

In  my  work  on  the  food  of  birds,*  I  found  that  some  seven- 
teen species  eat  to  some  extent  **click  beetles,"  or  their  larvae, 
the  wireworms.  These  insects  constitute  about  two  per  cent,  of 
the  food  of  five  species  of  the  thrush  family— the  robin  and 
the  brown,  the  hermit,  the  wood,  and  the  Ahce,  thrushes.  The 
examination  of  the  food  of  these  birds  continued  throughout 
the  year,  and  the  proportionate  amount  of  these  beetles 
eaten  was  found  to  be  greatest  during  the  months  when  they 
were  most  numerous;  but  even  then  the  quantity  destroyed 
was  scarcely  sufficient  to  affect  materially  tneir  average  num- 
bers. Mr.  E.  V.  Wilcoxt,  while  studying  the  food  of  the  robin, 
at  the   Ohio   Agricultural   Experiment  Station,   found   in   the 

*BalL  UL  SUle  Lab.  Nat.  Hist,  VoU.  I  and  II. 
iBalL  Ohio  Affr.  Ezper.  Station.  No.  43.  (1892).  p.  m. 
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stomachs  of  twenty-seven  of  these  birds,  shot  in  April  and  May, 
Elateridae  amounting  to  three  and  one  half  per  cent,  of  their 
food.  Of  the  remaining  species  of  birds  known  to  eat  them,  none 
take  enough  to  make  more  than  a  fraction  of  one  per  cent,  of 
their  food,  except,  perhaps,  the  crow.  Dr.  Fitch  says  that  "wire- 
worms  and  their  progenitors,  the  snapping  beetles,  constitute  the 
favorite  food  and  principal  sustenance  of  these  birds  [crows].''* 

PREVENTION  AND  REMEDY. 

Probably  no  cla«s  of  agricultural  insects  has  had  pre8cril>ed 
for  it  a  longer  list  of  artificial  remedies  than  the  wirewornis. 
and  certainly  no  such  list  has  been  of  less  practical  value.  After 
many  generations  of  experience  with  their  work  in  this  country 
and  in  Europe  their  injuries  continue  at  present  practically  un- 
checked by  any  treatment  consistent  with  the  methods  of  Ameri- 
can agriculture. 

Even  poisons  of  the  most  deadly  sort  applied  to  com  pre- 
vious to  planting,  or  to  food  lures  distributed  through  the 
ground  for  the  purpose  of  drawing  off  the  attention  of  these 
insects  from  corn,  have  proven  almost  entirely  valueless,  both 
in  my  experience  and  in  the  more  elaborate  trials  made  by 
Com^tock  and  Slingerland  in  New  York.  Late  fall  plowing, 
breaking  open  the  pupal  chambers  within  which  the  recently 
transformed  adults  pass  the  winter,  will  probably  have  the  ef- 
fect to  diminish  generally  the  number  of  these  "beetles  during 
the  following  year.  Comstock  and  Slingerland  have  also  ascer- 
tained that  the  adult  beetles  are  susceptible  to  certain  poisons 
judiciously  distributed  with  certain  attractive  kinds  of  food: 
and  I  have  to  suggest  a  systematic  rotation  intended  to  inter- 
pose between  grass  and  coVn  a  crop  not  vulnerable  to  the  wire- 
worm.  Otherwise  we  are  substantially  without  a  hint  of  any 
means  of  diminishing  the  ravages  of  these  insects  other  than 
the  time-honored  resource  of  the  corn  farmer,  namely,  late  plant- 
ing of  his  corn  the  second  year  after  sod,  and  late  replanting  if 
the  first  planting  is  destroyed.  In  the  latter  case  it  is  well  to 
plant  between  the  rows,  allowing  the  first  corn  to  stand  as  long 
as  is  consistent  with  a  proper  cultivation  of  the  field.  All  the 
wirewornis  being  at  the  time  concentrated  in  the  old  hills  of 
corn,  if  these  be  destroyed  when  the  field  is  planted  the  second 
time,  the  wireworms  still  active  in  the  earth  are  forced  to  at- 
tack the  freshly  planted  kernels  as  their  only  food  resource. 

The  first  experiments  with  poisons  for  the  wireworms  of  which 
we  have  definite  record,  were  made  at  my  oflflce  in  1885,  and 
reported  briefly  in  my  ^^Miscellaneous  Essays  on  Economic  Ento- 
mology^' (p.  18),  printed  the  following  year. 

Later,  in  May,  1888,  we  fed  thirty-seven  wireworms  on  corn 
soaked  for  seven  days  in  a  mixture  of  water  and  Paris  green. 
The  corn  was  covered  with  a  coating  of  the  green  poison,  and 


•Elevecth  Rep.  frrans.  N.  Y.  State  Agr.  Soo.,  (1866).  p.  542. 
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was  eaten  freely  by  some  of  the  worms  without  killing  them. 
Twelve  wireworms  fed  on  corn  soaked  in  Fowler's  solution 
diluted  with  an  equal  quantity  of  water  were  not  affected,  al- 
though a  portion  of  the  corn  was  eaten.  Twelve  others,  fed  on 
corn  soaked  in  an  alcoholic  solution  of  arsenic,  were  not  injured 
by  the  poison,  though  feeding  freely  on  the  corn.  Experiments 
in  June  and  July,  when  wireworms  were  fed  on  corn  soaked  in 
a  solution  of  arsenic  in  boiling  water,  were  less  satisfactory  be- 
cause  the  larvae  were  so  near  pupation  that  they  ate  little  or 
none,  pupal  cells  being  formed  five  days  after  the  experiment 
be^an.  Uorn  soaked  in  a  solution  of  strychnine— four  grains  to 
a  half  pint  of  water— over  night,  and  fed  to  seven  wireworms 
June  28,  1888,  had  not  affected  them  by  July  5,  although  the 
corn  was  slightly  eaten.  Twelve  worms  supplied  with  corn 
soaked  twenty-four  hours  in  an  alcoholic  solution  of  corrosive 
sublimate  June  27.  1888,  did  not  eat  the  corn. 

A  repetition  of  these  experiments  in  June  and  July,  1891,  by 
a  different  assistant  and  under  somewhat  different*^ conditions,, 
ffave  substantially  the  same  results.  June  27,  1891,  corn  was 
soaked  in  a  saturated  solution  of  potassium  cyanide  and  fed  to 
three  wireworms.  July  3  one  grain  of  corn  was  slightly  eaten, 
and  July  10  one  grain  was  badly  eaten  and  one  worm  missing 
—probably  eaten  by  mice  that  had  obtained  access  to  the  cage. 
July  20  several  grains  were  badly  eaten;  July  27  the  remam- 
ing  two  worms  were  active,  but  the  corn  was  untouched;  and 
the  experiment  ended  without  effect. 

In  many  of  the  experiments,  particularly  when  alcoholic  solu- 
tions were  used,  or  where  the  corn  was  soaked  for  a  consider- 
able length  of  time  in  arsenical  solutions,  it  failed  entirely  to 
germinate;  while  in  experiments  where  the  grain  was  simply  wet 
and  rolled  in  the  arsenites,  or  soaked  for  only  a  few  hours,  it 
grew  almost  as  freely  as  did  untreated  corn  in  check  lots. 

These  experiments  with  the  arsenical  poisons  and  strychnine 
agree  substantially  with  those  of  Messrs.  Coinstock  and  Sliriger- 
land,  published  in  November,  1891,  and  show  that  it  is  not 
practicable  to  protect  the  corn  by  means  of  them,  even  were  it 
possible  to  use  them  without  retarding  or  preventing  the  ger- 
minating of  the  seed. 

Coating  the  kernels  with  tar  and  soaking  them  in  a  solution 
of  salt,  a  solution  of  copperas,  a  solution  of  chloride  of  lime 
and  copperas,  in  spirits  of  turpentine,  and  in  keroseno  oil,  have 
been  tried  by  Comstock  and  Slingerland  without  encouraging 
results. 

Applications  of  kerosene  emulsion  and  pure  kerosene  mnde  to 
the  worms  in  the  earth  were  found  by  ine  in  188.1  practically 
ineffective,  any  streno;th  sufficient  to  kill  the  larva*  killing 
vp«:ptation  also.  Similar  results  were  obtained  by  ('onistock 
and  Slingerland,  who,  after  usin^  crude  j>etr()leum,  an  emulsion 
of  the  same,  and  a  common  kerosene  emulsion,  concluded  that 
^4  E. 
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the  laet  is  more  promising  than  the  others,  but  that  it  cannot 
be  profitably  applied  on  a  large  scale.  Experiments  made  by 
them  show  also  that  even  a  clean  fallow  for  an  entire  season 
will  not  starve  out  the  worms;  that  neither  buckwheat,  mustard, 
nor  rape  crops— frequently  recommended  to  clear  the  earth  of 
wireworms — will  accomplish  the  desired  result;  and  that  salt 
applied  at  the  rate  of  1,600  pounds  to  the  acre — a  heavy  dress- 
ing— neither  drives  the  wireworms  deeper  into  the  soil  nor  causes 
them  to  migrate  to  any  appreciable  distance;  that  kainit  used 
as  a  fertilizer,  even  in  very  large  quantities,  had  little  if  any 
effect  on  the  wireworms;*  that  muriate  of  potash— four  to  six 
tons  to  the  acre  (an  excessive  amount)— is  but  slightly  effective; 
that  lime  at  the  rate  of  even  two  hundred  bushels  per  acre  does 
not  injure  wireworms;  that  chloride  of  lime  must  be  used  in 
impracticable  quantity  to  produce  any  marked  effect;  and  that 

fas-lime,  although  capable  of  destroying  the  wireworms,  must 
e  applied  in  such  great  quantities  that  its  use  is  impracticable 
on  large  areas.  Bisulphide  of  carbon  poured  into  a  hole  in  the 
^arth  near  the  infested  hill  destroys  the  wireworms,  but  at  an 
excessive  cost. 

The  most  promising  remedy  for  wireworms,  in  my  judgment, 
is  one  which  has  unfortunately  not  been  experimentally  tested, 
but  which  is,  nevertheless,  precisely  based  upon  our  knowledge 
of  the  life  history,  food,  and  habits  of  these  insects.  It  consists 
of  a  rotation  in  which  clover  follows  always  upon  grass  and  is 
itself  followed  by  corn.  According  to  this  plan  pastures  and 
meadows  of  grass  might  lie  unchanged  for  several  years,  being 
plowed,  when  broken  up,  in  late  summer  or  early  fall  and  sown 
to  clover  in  the  spring— either  with  oats,  or  on  winter  wheat  or 
rye  sown  the  fall  before.  The  clover  should  be  allowed  to  stand 
a  second  year,  and  might  then  be  followed  with  corn  with  posi- 
tive assurance  that  the  wireworms  originallj'  in  the  sod  would 
by  that  time  have  entirely  disappeared.  From  the  regular  ro- 
tation for  grain  lands,  grass  would  thus  be  excluded.  In  such 
a  rotation  corn  might  be  followed  by  small  grain,  this  by  clover, 
and  this  by  corn.  While  the  wireworms  might  produce  some 
visible  effect  on  the  small  grain  the  first  year  after  grass,  this 
w  ould  usually  be  much  less  serious,  at  any  rate,  than  the  dam- 
age to  corn. 

The  general  entomological  effect  of  some  such  management 
could  not  fail  to  be  beneficial,  since  it  would  apply  to  cut- 
worms and  white  grubs  as  well  as  to  the  wireworms  now  under 
discussion.    The  system   of   rotation   now   common  in  Central 

*  These  results  are  lnoonsi8tent  with  those  reported  by  Prof.  J.  B.  Smith  in  the  12th  Ann. 
Bep.  N.  J.  Agr.  Exper.  Station  (for  the  year  1891).  p.  412.  Here  Professor  Voorheee,  Chemist 
of  the  BtHtion.  is  said  to  have  applied  kainit  and  muriate  of  potash  separately  to  two  seo- 
tions  of  a  fourteen-aore  piece  of  oorn  on  ground  always  badly  infested  by  wireworms  and 
cutwormp,  leaving  a  strip  between  these  sections  without  treatment  Care  was  taken  that 
the  sections  should  be  similar  with  respect  to  quality  of  land,  situation,  etc  Asaoonse- 
quenoe.  the  kainit  section  was  reported  as  almost  entirely  exempt  from  injury  by  insects, 
the  muriate  section  as  but  little  infested,  and  the  intermediate  strip  as  almost  destroyed.  It 
is  cTldent  from  the  context  that  this  experiment  had  been  made  some  years  before,  appar- 
entiy  not  under  the  inspection  of  an  entomologist. 
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Illinois  is,  indeed,  seriously  defective  in  the  fact  that  the  plants 
composing  it— Indian  corn,  small  grains,  and  grasses— are  all 
of  the  same  botanical  family  and  consequently  subject  in  large 
measure  to  the  same  enemies.  Any  variation  of  this  system 
which  will  introduce  as  a  regular  link  in  the  chain  a  crop  be- 
longing to  some  other  and  widely  different  family  of  plants, 
will  serve  the  general  purpose  of  that  here  proposed. 
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B.    Injuries  to  the  roots. 

Injury  to  the  roots  of  corn  in  spring  and  early  summer  may 
be  indicated  to  the  close  observer  by  the  aspect  of  the  CTOwing- 
crop.  If  the  corn  fails  to  appear  in  spring,  the  difficulty  maj 
not  be  due  to  poor  seed  or  to  injuries  to  the  kernel,  but  may 
be  caused  by  an  early  insect  atteu^k  upon  the  young  roots, 
which  may  even  kill  the  plant  outright  before  the  sprout  ha» 
broken  ground.  The  root  louse  of  the  corn  and  the  wireworma 
are  most  likely  to  be  concerned  in  this  form  of  injury. 

Later  in  the  season,  when  the  plant  is  a  few  inches  high,  the 
uneven  growth  of  the  corn  will  often  attract  attention,  patches 
here  and  there  advancing  slowly  in  comparison  with  parts  of 
the  field  adjacent,  and  in  a  way  not  to  be  accounted  for  by 
differences  of  soil.  In  such  cases,  white  grubs,  wireworms,  com- 
root  worms,  or  plant  lice  should  be  sought  for.  Combined  with 
this  uneven  growth,  or  possibly  in  times  of  drouth  without  it, 
the  farmer  may  notice  yellow  patches  in  his  field,  the  color  being 
most  pronounced  upon  "the  lower  leaves.  The  root  louse  of  the 
corn  will  be  found  responsible  in  most  cases  for  this  partial 
discoloration,  but  any  of  the  species  just  mentioned  may  pro- 
duce a  similar  effect,*  or  it  may  be  caused  on  the  lower  part  of 
the  stalk  by  the  chinch  bug. 

An  especially  significant  symptom  of  more  or  less  serious 
mischief  is  the  presence  in  the  field  of  numerous  burrows  of 
ants,  commonly  placed  in  or  immediately  near  the  hills  of  com, 
and  most  conspicuous  shortly  after  rains.  This  invariably  in- 
dicates the  jjresence  of  root  lice  in  the  field,  although  if  the  com 
be  small  a  careful  search  may  fail  to  detect  them  at  the  time. 
The  nature  of  the  association  between  the  ante  and  the  root 
lice  is  such  that  the  former  prepare  the  way  for  the  latter  early 
in  the  season  by  sinking  their  burrows  among  the  com  roots, 
thus  giving  the  lice  access  to  them. 

If  at  about  the  time  the  ear  is  beginning  to  form,  and  from 
that  time  onward,  the  stalks  of  corn  are  easily  prostrated  by 
wind  and  rain,  and  do  not  readily  rise  again,  it  will  commonly 
be  found  that  the  hold  of  the  plant  upon  the  earth  is  abnormally 

*  A  condition  of  the  corn  very  similar  to  that  just  described  is  not  dun  to  in«eot  attack 
at  all,  but  to  a  bacterial  di-ea»e  of  the  root^  known  as  the  com  root  bVoht,  fully  described 
by  Prof.  T.  J.  Burriil  in  Bulletin  No.  6  of  the  IIIinolB  Agricultural  Experiment  Station 
(Auf^UBt.  1889).  In  this  disease  th«>  corn  stops  fcrowinc:  in  patches,  be«.*ominir  yellow  and 
usually  si-  nner.  and  somotimes  dying  while  vouncr.  The  yellow  color  is  most  prononneed 
upon  the  lowest  leaves.  On  pulling  up  th<^  plant,  the  oldest  and  the  lowest  roots  are  seen 
to  be  injured  and  usually  dead,  the  b«)ttom  part  of  the  stalk  to  whl-h  these  roots  are  at- 
tached boing  Himilarly  afTected.  If  split  through  the  middle,  the  inner  tissue  of  this  lower 
part  18  seen  to  be  of  a  uniform  darker  color,  and  a  slight  discoloration,  becoming  less  and 
less  pronounced  above,  appears  in  the  n#»xt  succeeding  joints,  while  the  parts  between 
them  are  seemihgly  healthy.  On  the  surface,  when  carefully  cleared  of  dirt  brownish  cor- 
roded spots  may  be  found,  sometimes  covered  with  a  firm  gelatlnoQB  materAU. 
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fili^hi,  so  that  the  hill  may  be  pulled  up  too  easily.  This  con- 
dition of  the  plant  is  due  to  a  loss  of  roots,  usually  to  be 
attributed  to  one  of  the  corn  root  worms,  or,  more  rarely, 
to  the  white  grubs.  Sometimes,  however,  a  similar  appearance 
is  ^ven  late  in  the  season  to  a  field  infested  by  the  chinch  bug, 
which  by  abstracting  sap  from  about  the  base  of  the  stalk  just 
beneath  the  surface  of  the  ground  will  often  prevent  the  shoot- 
ing forth  of  the  so-called  "brace  roots,"  which  serve  to  anchor 
the  top-heavy  stalk  more  firmly  in  the  earth. 


SYNOPSIS  OF  INJURIES  TO  THE  ROOTS,  AND  ORDER  OP 

DISCUSSION. 

1.    Roots  deadened,  hardened,  or  dwarfed,   without   apparent 
loss  of  substance.    Page  55. 

a.  Small  brown  or  yellowish  ants  abundant  in  the  hills, 
and  bluish  green  or  whitish  root  lice  on  the 
larger  roots.    Page  55. 

Plant  Lice  and  Mealy  Bugs:    Page  55. 

Aph\a  maidiradicis  (The  Com  Root  Aphis).  (Plate 
VII.,  Fig.  5  and  6;  and  Plate  VIII.,  Fig.  1-5.) 
Page  58. 

Hchizoneura  panicola  (The  Grass  Root  Louse). 
(Plate  VIII.,  Fig.  6;  and  Plate  IX.,  Fig.  1.) 
Page  85. 

Trama  erigeroneBgJs.  (Plate  IX.,  Fig.  2.)    Page  93. 

Forda  occidentalis.    (Plate  IX.,  Fig.  3.)    Page  95. 

Tycbea  brevicomis.     (Plate  IX.,  Fig.  4.)    Page  97. 

Ofioica  squamosa.  (Plate  IX.,  Fig.  5  and  6;  and 
Plate  X.,  Fig.  1,  2,  and  3.)    Page  98. 

Rhhobius  spicatus  (The  Woolly  Grass  Root  Louse). 
(Plate  X.,  Fig.  4.)    Page  104. 

Dactylopius  sorgbiellus  (The  Corn  Mealy  Bug). 
(Plate  X.,  Fig.  7  ana  8.)    Page  106. 

Ants:    Pages  66  and  82. 

Solenopsis  debilis.    (Plate  II.,  Fig.  2.)    Page  66. 

Myrmica  scabrinodis  lobicornis,  (Plate  I.  and  Plate 
IL,  Fig.  1.)    Page  66. 

Lasius  nif^r.    Page  82. 

Lasius  niger  alienus.  (Plate  X  ,  Fig.  5  and  6;  and 
Plate  XL,  Fig.  1.)    Page  82. 

Lasius  inteijectus.    Page  66. 

Formica  schaufussL    (Plate  XL,  Fig.  2.)    Page  66. 

Formica  fusca.    Page  66. 
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b.  No  notable  number  of  insects  present.  The  lowest  roots 
dead ;  surface  of  underground  part  of  stalk  with 
brownish  corroded  spots,  interior  of  this  part 
darker,  at  least  at  the  joints,  while  the  spaceB 
b^itween  may  be  seemingly  healthy.  (Koot 
blight  of  corn,  a  bacterial  disease;  "not  ento- 
mological.)   Page  52. 

Roots  evidently  injured  or  destroyed  by  perforations,  gnaw- 
ing, burrowing,  decay,  or  other  loss  of  sub- 
stance.   Page  109. 

a.  Roots  eaten  away,  not  burrowed  or  perforated,  and 

without  rotten  or  withered  tips;  tap-root  com- 
monly gone  or  decayed.  White  grubs  in  soil 
among  or  beneath  the  roots.    Page  109. 

White  Grubs:    Page  109. 

Lachnosterna  rugosa,  (Plate  XII.,  Fig.  1-3.)  Page 
139. 

Lachnosterna  fusca.    (Plate  XII.,   Fig.  4   and  5.) 
Page  138. 

Lachnosterna  inveraa.    (Plate  XII.,  Fig.  5.)    Page 
138. 

Lachnosterna  hirticula.    (Plate  XII.,  Fig.  3.)  Page 
139. 

Lachnosterna  gibbosa.    (Plate  XII.,  Fig.  6  and  7.) 
Page  139. 

Cyclocephala  immaculata.    (Plate  XII.,  Fig.  8;  and 
Plate  XIII.,  Fig.  1  and  2.)    Page  138. 

AUorhina  nitida  (The  Green  June  Beetle).     (Plate 
XIII.,  Fig.  7.)    Page  144. 

Prionus  laticollis.    (Plate  XIII.,  Fig.  4,  5,  and  6.) 
Page  146. 

Prionus  imhricornis,    (Plate  XIII.,  Fig.  3,  5,  and  6.) 
Page  146. 

b.  Roots  penetrated,  perforated,  irregularly  burrowed,  and 

more  or  less  eaten  off  and  eaten  up.  Under- 
ground parts  of  stalk  also  usually  similarly  in- 
jured.   Page  146. 

Wireworms  in  soil  among  the  roots.    Page  28. 

'  Wireworms:    Pages  28,  47,  48. 

Cardiophorus  sp.    (Plate  IV.,  Fig.  6.)    Page  32. 

Drasterius  elegans.   (Plate  V.,  Hg.  1-3.)  Page  34. 

Agriotes  mancus  (The  Wheat  Wireworm).    (Plat^ 
v.,  Fig.  4-6.)    Page  86.   ' 
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Agriotes  pubescens,    (Plate  VI.,  Fig.  1.)  Page  39. 

Melanotus  communis,  (Plate  VI.,  Fig.  3-5.)  Page 
30. 

MelanotuB  Sssilis.    (Plate  VI.,  Fig.  2.)    Page  41. 

Melanotus  infaustus.    Page  42. 

Melanotus cribulosus  (The Corn Wireworm).  (Plate 
VI..  Fig.  6-8;  and  Plate  VII.,  Fig.  1.)    Page  42. 

Asaphes    decoloratus.     (Plate    VII.,    Fig.    2-^.i 
Page  45. 

Small,  slender,  soft-bodied,  yellowish  white  grubs  itt 
the  roots  and  earth.   "Page  146. 

Diabrotica  12-punctata  (The  Southern  Corn  Root 
Worm).    (Plate  XIV.,  Fig.  1-5.)    Page  146. 

c.  Roots  visibly  penetrated  and  perforated  scarcely  at 
all ;  sometimes  decayed  at  tips,  but  not  eaten 
away.  Principal  injury  interior,  in  form  of 
minute  burrows  whicli  are  commonly  lougitud- 
inal,  discoverable  on  peeling  or  splitting  the 
root,  the  burrows  sometimes  containing  minute 
slender  white  six-legged  larvae,  with  brown  head 
and  neck  and  brown  patch  on  last  segment. 
Page   154. 

Diabrotica  longicnrnis  (The  Northern  Corn  Root 
Worm).  (Plate  XIV.,  Fig.  6-8;  and  Plate  XV., 
Fig.  1-8.)    Page  154. 

Detailed  Discitssion  of  Injuries  to  the  Roots. 

1.     Some  of  the  roots  deadened,  hardened,  or  dwarfed^  without 
loss  of  substance. 

a.  Small  brown  or  yellowish  ants  abundant  in  the  hills,, 
and  very  small,  bluish  green  or  whitish,  oval,  thick- 
bodied  root  lice  on  the  larger  roots, 

PLANT  LICE  AND  MEALY  BUGS. 

(Aphidid.e  and  Coctidjc.) 

Associated  with  ants  in  hills  of  corn,  the  observer  may  flnd 
any  one  or  more  of  eight  spec'ies  of  minute,  soft,  thick-bodied* 
six-legged  insects,  sometimes  winged,  but  usually  without  wings, 
and  always  of  very  sluggish  habit  and  slight  power  of  locomo- 
tion. When  exposed,  tliey  may  show  little  or  no  signs  of 
disturbance,  but  if  shaken  off  the  roots  into  which  their  stout 
jointed  beaks  are  thrust,  they  will  probably  crawl  slowly  and 
clumsily  about,  making  movements  almost  too  sluggish  and 
aimless  to  look  like  efforts  to  escape.  The  ants  which  have 
nested  in  the  hill  will,  however,  commonly  seize  these  little 
insects  in  their  mandibles  and  hurry  away  with  them  into  con- 
cealment. 
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By  far  the  greater  part  of  those  answering  to  the  above  de- 
scription to  be  found  in  the  com  field,  wiU  usually  be  plant 
lice  (aphides);  and  will  mostly  belong,  in  fact,  to  a  single  spe- 
cies, the  corn  root  aphis;  but  a  few  may  be  *'mealv  bugs" 
(genus  Dactylopius,  family  Coccidee),  recognizable  as  such  by 
their  general  resemblance  to  the  kinds  of  '*mealy  bug:s"  common 
in  greenhouses.  They  may  be  readily  distinguished  from  the  plant 
lice  by  their  thicker,  clumsier  bodies,  and  by  the  almost  rudi- 
mentary size  of  their  legs  and  antenneB.  They  are  always  cov- 
ered with  a  mealy  or  powdery  excretion  of  minute  particles  of 
wax,  and  never  have  honey  tubes,  or  cornicles,  on  the  back  of 
the  abdomen— both  characters  in  which  they  agree,  however, 
with  some  of  the  lower  plant  lice.  From  all  the  corn-infesting 
plant  lice  they  may  be  technically  separated  by  the  fact  that 
their  tarsi  are  single  jointed,  and  bear  but  a  single  tarsal  claw, 
while  the  plant  lice  of  this  group  have  two  tarsal  joints  and 
a  pair  of  tarsal  claws. 

Plant  lice  are  among  the  most  prolific  of  insects,*  producing 
several  generations  annually,  but  they  are  commonly  held 
severely  in  check  by  climatic,  meteorological,  and  biolo^cal 
conditfons;  that  is,  by  season,  weather,  and  plant  or  animal 
parasites.  They  are,  consequently,  capable  of  rapid  and  enor- 
mous increase  when  any  of  these  checks  are  temporarily 
weakened  to  any  considerable  degree.  As  they  a.ffect  the  plant 
by  abstracting  the  elaborated  sap  upon  which  its  vital  activity 
depends,  the  injury  done  is  usually  general,  and  especially  is 
this  true  if  the  root  be  the  part  infested.  Some  species,  however, 
in  addition  to  this  general  drain  upon  the  life  of  the  plant,  cause 
a  distinct  local  deformity  to  root  or  leaf  in  the  nature  of  a  gall, 
which  protects  them  at  the  same  time  that  it  secures  them  food. 
Any  crop  liable  to  their  attack  in  force  is  never  long  free  from 
danger,  but,  on  the  other  hand,  a  seemingly  irresistible  outbreak 
may  disappear  as  quickly  as  it  came,  a  slight  and  almost  im- 
perceptible change  of  conditions  often  taking  tremendous  effect 
on  these  delicate  insects.! 

Economically,  plant  lice  may  be  divided,  according  to  the  pecu- 
liarities of  their  life  histories,  into  several  groups  or  classes. 
Some  generation,  or  some  part  of  some  generation,  may  grow 
wings,  fitting  them  for  rapid  dissemination,  or  the  species  may 
be  without  winged  representatives.  They  may  live  through  the 
whole  season  of  their  active  life  above  ground,  on  exposed  part* 
of  the  plant;  they  may  spend  the  whole  season  under  ground, 
upon  the  roots;  or  they  may  alternate,  spreading  each  year 
from  roots  to  stalk  and  leaves  and  back  again.  Whaterer 
part  of  the  plant  they  infest,  they  may  live  on  a  single  host 
species,  they  may  spread  indefinitely  from  one  to  several  others, 

*  SliDKerland  has  bred  twenty-five  generationB  of  a  plaat  louse  (Myzun  aehvrante$?t 
in  a  BlDRle  year  (Science.  Vol.  XXL.  18*^,  p.  48);  and  Buckton  shows  (A  MoDOfcraph  of  Britisb 
Aphlded.  Vol.  L,  p.  80)  that  a  aincrie  rone  aphis  {Siphnnophora  rostr)  mlsht  fflve  orifflii,  at  its 
normal  rate  of  unMiecked  multiplication,  to  over  thirty-three  qaintillfons  ot  plant  Ueein  a 
alnfflo  season,  equal  in  weif^ht  to  more  than  a  billion  and  a  half  of  men. 

♦  A  marked  illustration  of  this  fact  Is  afforded  by  the  somewhat  recent  history  of  the 
^llViinT^  ^^i?')         ''**'''"  avencp)  In  Illinois.  (See  Seventeenth  Report  State  Sntomo  ogtot 
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or  they  may  migrate  definitely,  by  means  of  a  fixed  generation, 
from  one  species  to  another,  requiring  thus  for  their  continu- 
ance two  plant  species  often  extremely  unlike.* 

Finally,  the  sexual,  oviparous  generation  (commonl.y  the  last 
to  appear  in  fall)  may  leave  its  eggs  on  the  exposed  parts  of 
the  plant  last  infested,  or  it  may  deposit  them  in  the  earth 
among  or  on  the  roots  of  it^s  host.  In  the  former  case  the  de- 
struction of  the  plant,  or  of  its  remains,  will  destroy  the  lice; 
in  the  latter,  the  eggs  rest  like  a  seed  in  the  earth  to  stock  the 
P'ound  the  following  spring  with  a  horde  of  young,  ready  to 
infest  the  succeeding  crop  if  suited  to  their  tastes  and  habits. 

All  the  plant  lice  of  our  present  list  of  species  infesting  the 
roots  of  corn  arie,  so  far  as  known,!  subterranean  only,  producing 
no  galls,  but  leaving  their  eggs  in  the  earth  over  winter.  They 
infest  more  than  one  plant,  spreading  from  one  to  another 
species  in  an  indefinite  manner,  not  definitely  migrating.  The 
com  and  grass  root  lice  (Aphis  maidiradicw  and  Schizoneura, 
panicola)  develop  early  in  the  season  winged  forms  by  which 
they  easily  spread  from  field  to  field. 

Six  species  of  plant  lice  belonging  to  as  many  different  genera,^ 
have  been  found  by  us  habituaJly  infesting  corn  roots  in  Illinois. 
They  are  Apbis  maidiradicis,  Schizoneura  pauicola^  Trama  erifi^^ 
eronensw,  Forda  occideDtalis,  Tychea  brevicornis,  Rhizobius  spi- 
catus  and  Oeoica  squamosa.  By  far  the  most  important  of  these 
is  the  first  mentioned,  commonly  known  as  the  com  root  aphis. 
This  is,  in  fact,  the  only  one  on  the  list  which  infests  corn  primari* 
ly  as  a  principal  food  pjant,  the  others  being  essenti^Jly  species 
of  the  meadow  and  pasture,  attacking  com  but  lightly,  and 
most  commonly  only  when  it  follows  grass. 

The  association  of  all  these  species  with  ants,  which  care  for 
them  in  many  ways,  some  of  them  indispensable,  and  feed  in 
turn  on  excretions  of  their  insect  charges,  is  a  fact  of  special 

,  *The  apple  louse  (Aphia  mali),  for  example,  passes  from  the  apple  to  varloas  ffrasses 
u.  mldsammer.  r^tumlnir  to  the  apple  leaf  in  fall,  and  leavlnir  upon  the  twtss  eggs  from 
wbioiiToaDff  hatch  the  following  sprlnff.  The  hop  louse  {Phorodon  ^lumM It)  alternates  in 
t similar  manner  between  the  hop  and  the  plum;  and  a  ffrass  root  louse  {Sekixoneura  oomi) 
oetween  the  grasses  and  the  dog:woods. 

.  ^  It  has  long  been  a  general  opinion  that  the  oom  root  louse,  presently  to  be  di««U8sed» 
"  t  subtt'rranean  form  of  the  leaf  louse  {Aphis  maidU),  a  surmise  which  I  have  failed  to 
v^nty  after  many  efforts  eztendins  through  several  years,  and  so  ha\  e  declined  to  accept. 

I  The  foUowlnff  brief  table  may  serve  in  a  general  way  to  indicate  the  correct  genus  and 
•pecies  of  each  ofour  corn  root  llce: 

Comlcles  well  developed Aphin  maidiradicia. 

Cornicles  reduced  to  dark  rings Hchuoneura  panicola, 

Oornioles  wanting. 

Lsst  two  joints  of  beak  not  longer  than  basal  portion, 
▲nalplate  subglobose,  strongly  prominent 
Thf  '  '  '    "    ^       


iird  antennal  joint  about  as  long  an  first  two  combined,  an  additional  joint 
isually  more  or  less  distinctly  formed  from  it.  making  the  antenna)  6- 
lointed Trama  erigeronenaia. 


usually  more  or  less  distinctly  formed  from  it.  making  the  antenna)  6- 

{'ointed Trama  erigeronenaia, 
lird  antennal  joint  very  long,  nearly  twice  as  long  as  first  two  combined. 


ant ennie  uniformly  5- jointed Forda  oceidentalia, 

.Anal  plate  short,  transverse,  not  at  all  prominent. 

Antennas  normal,  as  large  as  rostrum,  third  and  fifth  joints  morn  than  twice 

longer  than  thick Tychea  brevieomia. 

AntenniB  minute,  much  smaller  tban  rostrum,  joints  less  than  twice  as  long  as 

thick Bhtaobitia  apicatua. 

Last  two  joints  of  beak  much  longer  than  basal  portion,  anal  plate  retracted  into 
dorsal  segments Oeoiea  aquamoaa. 
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economic  Big:nificance,  since  the  ant  most  active  in  preserving 
the  plant  louse  species  must  be  taken  into  account  as  a  factor 
in  the  economic  problem. 

The  Corn  Root  Aphis. 
(Aphis  maidiradicM,  Forbes.) 

(Plate  VII..  Tig.  6  and  6;  and  Plate  VIII..  Fig.  1-6.)* 

No  insect  affecting  corn  is  more  deserving  of  the  attention  of 
farmers  and  entomologists  at  the  present  time  than  the  corn  root 
aphis.  Ifc  ranks  as  a  corn  pest  with  the  chinch  bug  and  the 
army  worm,  less  iujurious  at  any  one  time  than  these  are 
locally  and  occasionally,  but  overtaking  them,  on  the  other 
hand,  by  its  general  distribution  and  the  constancy  of  its  at- 
tack. Although  it  lives  upon  the  roots  throughout  the  life  of 
the  plant,  the  principal  damage  is  done  at  the  same  time  as 
that  caused  by  wireworms — while  the  corn  is  still  small.  It  con- 
trasts with  the  corn  root  worms  with  respect  to  the  time  of  its 
most  injurious  activity,  the  latter  coming  in  at  about  the  time 
when  the  aphis  generally  begins  to  loosen  its  hold;  but  the  two 
agree  in  the  fact  that  they  make  their  first  appearance  in  spring 
only  on  ground  which  has  been  in  corn  for  at  least  a  year  pre- 
ceding. The  common  root  worm  is  confined  throughout  the 
season  to  the  field  in  which  it  hatches,  while  the  aphis  presently 
scatters  abroad,  more  or  less  freely  according  to  the  percentage 
of  the  second  and  succeeding  generations  which  develop  wing^s. 
On  the  other  hand,  although  its  worst  mischief  coincides  with 
that  of  the  wireworms,  it  is  not  commonly  the  case  that  both 
are  especially  injurious  in  the  same  fields,  the  wireworms  follow- 
ing grass  of  the  first  and  second  year  preceding,  and  the  plant 
louse  most  commonly  infesting  corn  on  old  corn  ground  only. 
As  lands  recently  in  grass  are  most  likely  to  contain  the  white 
grubs  also,  it  is  not  a  common  thing  to  find  the  corn  root 
aphis  early  in  the  spring  in  grub-infested  fields. 

Its  life  history  is  now  probably  very  well  understood,  but 
thoroughly  effective  remedial  measures,  I  regret  to  say,  are  not 
yet  certainly  known.  Rotation  of  crops  will  often  greatly  de- 
crease or  even  prevent  injury  by  dispersing  the  attack,  but  we 
have  no  conclusive  proof  that  this  measure  diminishes  to  any 
considerable  extent  the  number  of  root  lice  in  the  country  durinji: 
any  one  year.  It  is  therefore  probable  that  this  insect  is  in- 
creasing slowly  in  average  numbers  from  year  to  year,  and  it 
may  yet  bring  serious  disaster  to  agriculture  throughout  the 
whole  region  best  adapted  to  the  culture  of  Indian  corn. 

Although  I  have  no  data  for  a  precise  account  of  its  distribu- 
tion, it  has  been  recognized  by  us  in  all  parts  of  the  State  from 
Cairo  to  the  extreme  northern  limit,  and  has  been  definitely  re- 
ported   outside    Illinois,  from  Maryland,  New  Jersey,  Indiana, 


XI-  •  A  .colored  plate  of  the  oviparous  female,  and  of  winded,  windless,  and  pupa 
the  viviparous  female  of  this  speoieg,  was  published  in  the  17th  Report  of  this  offlo< 


forms  of 
ioe. 
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Ohio,  Kentucky,  Minnesota,  and  Nebraaka.  It  is  altogether 
likely  that  it  occurs  in  larger  or  smaller  numbers  throughout  the 
whole  corn  belt. 

INJURY  TO  CORN. 

The  corn  root  louse  is  a  suctorial  insect,  taking  only  fluid 
food  through  a  stiff  beak,  which  it  thrusts  into  the  tissues  of 
the  plant  it  feeds  upon,  producing  thus  no  external  injury,  nor, 
indeed,  any  local  internal  effect  discoverable  by  ordinary  methods 
of  observation.  Indications  of  injury  by  this  insect  are  conse- 
auently  all  of  a  general  character,  affecting  the  entire  plant,  and 
do  not  materially  differ  from  those  caused  by  severe  drouth,  ex- 
cept in  the  fact  that  they  are  likely  to  be  unequal  in  different 
parts  of  the  same  field  in  a  way  to  indicate  no  connection  with 
the  q^mount  of  retained  moisture  in  the  soil. 

A  noticeably  greater  abundance  in  early  spring  in  the  lower 
parts  of  an  infested  field  seems  to  be  due  to  the  greater  abund- 
ance there  of  young  weeds  on  which  the  corn  root  aphis  feeds  at 
first.  As  soon  as  the  corn  starts  to  grow  it  may  become  in- 
fested, and  even  be  killed  outright  before  it  appears  above 
ground.  We  have,  in  fact,  found  the  root  louse  on  the  plant  as 
early  as  May  9,  only  four  days  after  the  field  was  planted. 

The  dwarfing  of  the  plant,  especially  in  patches  here  and  there, 
with  a  yellowing  or  reddening  of  the  leaves— beginning  of 
course  with  the  lowest  ones  — and  a  general  apparent  lack  of 
thrift  and  vigor,  are  sufficient  to  cause  suspicion  of  injury  by 
this  louse,  a  suspicion  which  will  be  confirmed  in  part  if  numer- 
ous burrows  of  ants  are  seen  in  or  near  the  hills  of  corn.  The 
Eresence  of  ants  in  the  field  may  be  overlooked  after  the  ground 
as  been  recently  cultivated,  but  can  scarcely  escape  attention 
shortly  after  a  rain,  when  these  little  insects  actively  open  up 
their  burrows,  heaping  up  the  little  pellets  of  earth  about  the 
openings  of  their  nests. 

The  app)earance8  described  may,  nevertheless,  be  due  either  to 
the  com  root  blight-— a  disease  not  caused  by  insects,  and  hence 
not  treated  in  this  report— or  to  the  grass  root  louse,  a  species 
likewise  attended  by  ants,  but  far  lees  injurious  to  corn  than 
the  aphis  under  discussion.  If  the  damage  be  due  to  the  root 
"I'^ht,  the  root  lice  themselves  will  be  few  or  wanting;*  and  if 
to  the  grass  louse,  the  fact  may  readily  be  ascertained  by  an 
examination  of  the  roots  of  the  corn. 

The  root  aphis  of  the  corn  is  of  a  bluish  green  color,  slightly 
whitened  by  a  waxy  bloom.  The  form  of  the  body  is  oval,  and 
on  the  hinder  part  of  the  back  are  two  short,  slender,  but  con- 
spicuous, tubes,  standing  erect  or  projecting  slightly  backwards^ 
^nich  may  be  seen  by  the  j2:laHS  to  have  o[)en  ends  externally. 
Hiese  are  called  the  cornicles  of  the  aphis,  or,  sometimes,  the 
"honey  tubes,"  it  having  been  formerly  supposed  that  they 
^vere  the  source  of  the  abundant  excretion  upon  which  the  ant 

*8eealBopa£e64.  b. 
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attendants  of  the  lice  eagerly  feed.  The  ^rass  louse,  on  the 
other  hand,  is  white  in  color,  with  a  blackish  bead  and  other 
blackish  markings,  but  without  any  tint  of  green;  and  it  has 
no  trace  of  cornicles,  their  place  being  taken  by  two  minute 
openings  in  the  corresponding  segment  of  the  body,  each  sur- 
rounded by  a  delicate  brownish  rim. 

The  evidences  of  serious  injury  by  the  corn  root  aphis  are.  in 
abort,  an  unusual  dwarfing  and  discoloration  of  the  com,  an 
abundance  of  small  brown  ants  in  the  field,  nesting  among*  the 
hills,  and,  finally,  the  presence  of  the  bluish  ^reen  msects  them- 
selves upon  the  larger  roots  of  the  corn,  especially  near  the  base 
of  the  stalk. 

The  amount  of  injury  may  vary  from  a  scarcely  noticeable 
check  upon  the  growth  of  the  plant  to  a  total  destruction  of 
the  corn  over  considerable  patches,  up  to  half  an  acre  or  more 
This  more  serious  effect  is,  however,  rarely,  if  ever,  produced  by 
the  root  louse  alone.  Like  most  insect  enemies,— especially  those 
of  suctorial  habit,  which  abstract  the  sap  of  the  plant  they  feed 
upon, — the  corn  root  aphis  serves  to  intensify  the  effect  of  drouth 
and  other  unfavorable  infiuences,  and  it  is  often  difiScult  to  say 
how  much  is  to  be  ascribed  to  the  auction  of  the  insect  pest  and 
how  much  to  other  causes  cooperating. 

There  is  some  evidence  to  the  effect  that  a  too  serious  check 
to  the  growth  of  the  com  results  in  the  early  evolution  of  a 
great  number  of  winged  plant  lice  of  the  second  spring  genera- 
tion, whose  escape  from  the  fields  in  which  they  start  so  l>reaks 
the  force  of  the  attack  that  in  a  favorable  season  very  badlv 
damaged  plants  ma(y  rally  and  make  good  com;  but  if  the  in- 
sect injury  is  followed  or  reinforced  by  drouth,  the  corn  may 
grow  sluggishly  the  whole  season  through,  and  either  fail  to 
ear,  or  bear  small  imperfect  nubbins  onlv.  Sometimes  a  field 
not  infested  the  year  before  is  permanently  damaged  in  June, 
or  even  late  in  May,  as  the  result  of  an  early  accidental  con- 
centration of  the  winged  lice  originating  in  other  fields. 

INJURY  TO  OTHER  PLANTS. 

No  other  crop  plants  are  especially  liable  to  injury  by  this 
aphis,  unless  possibly  we  should  except  broom  corn  and  sorghum. 
Although  not  at  all  uncommon  on  these  plants,  it  does  not  com- 
monly thrive  on  them,  and  so  far  as  my  observations  have  ex- 
tended, can  scarcely  be  called  injurious  to  them.  It  has  been 
observed  in  the  field,  however,  or  bred  in  the  insectary,  on  the 
roots  of  a  number  of  other  species  of  plants,  some  of  which  are, 
in  fact,  important  to  its  maintenance.  Many  of  the  first  gene* 
ration  hatch  from  the  egg  in  the  field  before  the  corn  is  ready 
to  rereive  them,  and  at  this  time  young  smartweed  plants  and 
foxtail  grass  (Polygonum  and  Setaria)  are  their  principal  re- 
source. These  plants  harden  early  and  lose  the  succulence  which 
makes  them  especially  desirable  to  plant  lice,  a  fact  which  ac- 
counts in  part  no  doubt  for  the  early  transfer  of  the  lice  to  corn; 
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bnt  in  fields  of  small  grain,  Setaria  and  Polygonum  may  con- 
tinue to  support  the  corn  root  louse  at  least  until  the  second 
generation  is  well  matured.  Indeed,  I  have  found  this  insect  on 
the  roots  of  smartweed  more  than  a  foot  high  as  late  as  June 
17.  Crab-grass  (Panicum)  also  becomes  infested,  but  less  abund- 
antly than  the  Setaria,  and  from  the  latter  part  of  June  through- 
out the  rest  of  the  season  the  aphis  breeos  abundantly  on  the 
common  purslane  {Portulaca  oleracea).  We  have  occasionally 
found  it  so  abundant  on  purslane  plants  far  removed  from  corn 
fields— beside  paths  in  lawns  and  in  other  similar  situations — 
that  one  might  well  regard  this  sis  a  purslane  aphis,  if  it  were 
not  for  the  met  that  this  weed  starts  too  late  in  the  season  to 
serve  as  food  for  the  earlier  generations. 

We  have,  further,  experimental  evidence  that  the  corn  root 
aphis  can  live  on  roots  of  ragweed  (Ambrosia),  having  trans- 
ferred May  8,  1889,  half-grown  young  of  the  second  generation 
from  ftmartweed  roots  to  this  plant,  where  they  lived  and  fed 
until  they  acquired  wings,  five  days  later.  The  fall  oviparous 
generation  and  the  one  preceding  it  have  been  repeatedly  re- 
ported by  my  field  assistants— who  were  constantly  dealing  with 
the  root  aphis  and  knew  its  characters  perfectly — to  have  abund- 
antly infested  dock  {Kumex  cWspos),  fleabane  (Erifceron  cana- 
dense),  mustard  (Brassica  nigra),  sorrel  {Oxalis  stricta),  plantain 
(Phutago  major) y  Hungarian  grass  (AS^etariag'erznaziica), pigweed 
(AmRrantvs  hjbridua),  and  squash;  but  as  these  statements 
were  not  verified  by  successful  transfers  from  these  various  plants 
to  corn,  they  rest  only  on  determinative  evidence,  notoriously 
unreliable  with  respect  to  the  plant  louse  species.  Indeed,  an 
attempt  at  transfers  of  the  supposed  corn  aphis  found  on  squaah, 
sent  me  from  Ohio  by  Prof.  C.  M.  Weed,  entirely  failed.  A  sim- 
ilar result  was  reached  in  an  attempt  to  transfer  known  corn 
root  lice  from  com  to  wheat  and  oats,  begun  April  22,  1889. 
Insects  placed  on  roots  of  wheat  in  breeding  cages  April  22  con- 
tinued to  live  there  until  May  5,  but  without  producing  young. 
May  11,  however,  all  had  left  the  plants.  An  earlier  experiment, 
b^n  April  10,  had  a  like  ending,  and  a  precisely  similar  result 
was  obtained  in  a  parallel  experiment  with  oats. 

The  repugnance  of  this  insect  to  the  roots  of  small  grain  was 
repeatedly  shown  also  by  field  observations.  Fields  of  oats  and 
wheat  on  old  corn  ground,  sometimes  known  to  have  been  badly 
infested  by  the  root  aphis  the  preceding  year,  often  contained  in 
April  and  May  large  numbers  of  these  root  lice  and  their  asso- 
ciated ants,  the  former  feeding  on  the  roots  of  smartweed  and 
pigeon-grass  growing  with  the  grain,  but  never  being  seen  on  the 
roots  of  the  grain  even  where  these  and  the  grass  roots  were 
closely  interlaced. 

The  relation  of  this  louse  to  other  plants  than  corn  has  an 
important  economic  bearing.  For  example,  in  fields  on  old  corn 
ground,  the  first  generation  of  plant  lice  are  very  noticeably 
more  abundant  early  in  spring  in  the  lower  parts  of   the  field 

han  elsewhere,  especially  lu  those  parts  so  situated  as  to  re- 
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ceiviB  the  wash  from  the  remainder.  I  can  at  present  only  ac- 
count for  this  unquestionable  fact  by  the  very  much  greater 
abundance  here  of  young  smartweed  plants,  doubtless  due  to 
the  washing  down  of  the  seeds  left  on  the  ground  in  fall.  This 
seems  especially  likely  to  be  the  true  explanation,  since  the  dif- 
ference in  the  number  of  plant  lice  on  low  and  high  ground  in 
the  same  field  diminishes  greatly  or  entirely  disappears  with  the 
advent  of  later  generations  and  the  scattering  of  the  winged  lice 
abroad. 

LIFE  HISTORY. 

General  Statement.—ThQ  corn  root  aphis  passes  the  winter  as 
an  egg  in  the  earth,  in  corn  fields  or,  rarely,  in  other  grounds 
where  purslane  grows  late  in  fall,  always,  so  far  as  known,  only 
in  the  nests  of  a  small  brown  ant  about  an  eighth  of  an  inch 
long,  known  to  science  as  Lasius  niger  or  its  variety,  L.  niger 
ulienus.  This  ant  is  the  constant  companion  of  the  root  louse 
throughout  the  year,  living  in  burrows  among  the  roots  of  the 
corn.  The  aphis  eggs  begin  to  hatch  about  the  time  of  the 
opening  of  the  seed  leaves  of  the  smartweed  or  heart  weed  {Po- 
lygonum persicaria),  abundant  in  cultivated  ground.  This  first 
of  the  spring  generations  is  readily  distinguisned  by  characters 
of  form  and  color  from  all  that  follow.  Appearing  usually  be- 
fore the  corn  is  planted,  it  is  dependent  at  nrst,  in  our  region, 
almost  wholly  upon  the  young  smartweed  plants.  The  roots  of 
these  are  laid  bare  by  the  burrows  of  the  ants,  and  upon  these 
roots,  within  their  narrow  tunnels,  the  lice  will  usually  be  found 
thickly  clu8t<?red.  Later,  if  the  field  be  not  planted  to  com, 
our  common  species  of  pigeon-grass  (Setaria)  divides  the  atten- 
tion of  the  lice,  offering  in  fact,  for  a  little  time,  a  more  succu- 
lent herbage  than  the  rapidly  growing  smartweed. 

The  second  generation  begins  to  appear  about  the  1st  of  May, 
—we  have  one  breeding-cage  record  of  the  28th  of  April,— and  by 
the  middle  of  that  month  may  be  itself  mature.  Man}'  of  this 
generation  are  winged,  while  others  are  without  win^s,*  the 
winged  form  first  occurring  about  May  lO.t  These  "migrant" 
root  lice  may  live  at  first,  like  those  of  the  preceding  generation, 
upon  smartweed  and  pigeon-grass,  but  more  commonly  they  are 
transferred  to  corn  by  the  little  brown  ant  already  mentioned, 
either  in  the  same  field  or  after  they  have  fiown  to  another. 
These  ants  not  only  carry  from  weeds  to  corn  the  root  lice 
already  in  their  possession,  but  burrow  hills  of  corn  in  advance, 
eagerly  seizing  and  conveying  to  their  subterranean  gaUeries 
winged  root  lice  which  come  their  way. 

The  succeeding  generations  are  not  of  special  economic  inter- 
est with  the  exception  of  the  lajst  to  occur — the  autumnal,  bi- 

*  Two  younir  of  this  generaiiOD.  born  of  the  same  mother  In  a  fflaes  tube  enolosinc  a 
corn  root,  were  kept  by  us  until  adult,  when  one  proved  to  be  a  .winsless  aphis  and  the 
other  winded. 

\  This  generation  is  at  its  best  from  May  16  to  20  in  average  years  in  Central  UllnoiB. 
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sexual  brood,  by  which  the  eggs  are  laid.  Both  males  and 
females  of  this  brood  are  wingless,  and  live  in  the  earth  like 
their  parents,  occurring  there  from  the  middle  of  September  to 
the  middle  of  November.  The  eggs  which  tliey  lay  are  taken  in 
charge  by  their  attendant  ants  and  cared  for  during  the  winter. 

Number  of  Generations. — The  eg:gs  of  the  corn  root  louse  begin 
to  hatch  as  early  as  April  10,  this  process  continuing,  according 
to  our  observations,  until  May  2.  The  adults  of  this  earliest 
generation,  the  so-called  stem  mothers,  were  first  seen  by  us 
April  28,  and  the  last  appeared  in  our  collections  exactly  one 
month  later.  The  first  of  the  second,  or  so-called  migrant,  gen- 
eration originating  in  our  breedinff  cages  was  born  April  28, 
and  the  last  on  the  21st  of  May.  Migrant  pupae  were  first  ob-' 
served  May  10,  and  winged  adults  May  11.  The  evolution  of 
winged  forms  of  this  second  generation  has  continued  unques- 
tionably until  June  2,  and  possibly  until  June  8.  Our  earliest 
date  for  the  bisexual  brood  is  September  12,  when  an  oviparous 
female  was  found  in  a  breeding  cage.  The  first  male  was  ob- 
served September  16;  and  male  and  female  were  seen  in  copula 
October  1.  Living  females  of  this  brood  have  been  taken  by  us 
from  ants'  nests  as  late  as  December  11  (1893).  Our  autumnal 
dates  for  the  collection  of  eggs  are  October  21,  November  5  and 
*20,  and  December  11. 

Our  numerous  breeding  cage  experiments,  although  not  one 
of  them  is  continuous  throughout  the  year,  enable  me  never- 
theless to  give  a  fairly  full  account  of  the  number  and  succes- 
sion of  generations.  Stem  mothers  very  young  when  taken 
(toother  with  eggs),  April  25,  and  probably  hatched  the  pre- 
ceding day,  gave  birth  to  young  May  15,  making  the  period  of 
this  generation  twenty-one  days.  Young  of  the  second  or  mi- 
jrrant  generation  born  May  9  became  winged  adults  May  28, 
thus  requiring  for  their  gi'owth  a  period  of  nineteen  days. 

In  another  case,  young  of  the  same  generation  born  May  17 
acquired  wings  June  4,  the  interval  being  eighteen  days.  De- 
scendants of  this  migrant  generation  (the  third  of  the  series 
consequently)  born  June  8,  were  adult  June  19  (eleven  days), 
jriving  origin  on  that  date  to  young  of  the  fourth  generation, 
which  became  adult  on  the  80th  of  June— again  an  interval  of 
eleven  days.  Examples  brought  in  from  the  field  June  22  (prob- 
^hly  of  the  third  generation)*  {»ave  birth  to  young  June  24— 
probably  of  the  fourth  generation.  From  this  start  a  contin- 
uous series  of  generations  was  bredt  to  September  5,  all  adults 
of  each  generation  being  in  every  case  removed  and  destroyed 
t>y  us  before  their  young  had  begun  to  breed.  Assuming  that 
this  experiment  began  with  the  fourth  generation,  the  first  of 
the  fifth  were   born   July   3  (nine  days);   of  the  sixth,  July  10 

(t,.*  Other  obsenrations  and  ooUeotions  ihow  that  these  •peoimens  may  have  belonsed  to 
Ig^wnrth  or  even  the  fifth  generation.   They  can  hardly  have  been  of  earlier  date  than  the 

^.^.^dseroot  lloe  were  maintained  thus  contlnuoasly  on  the  Uav9M  of  the  com,  for 
vreateroonvenlenoe  and  aconraoy  of  observation. 
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(seven  days);  of  the  seventh,  July  24  (fourteen  days);  of  the 
eighth,  August  5  (twelve  days);  of  the  ninth,  August  15  (ten 
days);  of  the  tenth,  August  25  (ten  days);  and  of  the  eleventh. 
September  5  (twelve  days).  On  the  16th  of  September  males 
of  the  autumnal  generation  appeared,  belonging  probably  to 
the  twelfth  generation  from  the  egg. 

From  the  above  a^ccount  it  will  be  seen  that  while  the  first  three 
generations  have  an  average  life  of  nineteen  days,  the  fourth  to 
the  twelfth  followed  each  other  at  an  average  interval  of  precisely 
eleven  days.  Many  of  our  observations  show  that  a  much 
earlier  start  and  a  more  rapid  growth  are  common,  and  that 
a  greater  number  of  generations  may  consequently  occur.  Thus. 
although  in  the  above  account  the  stem  mothers  hatched  April 
24,  we  have  collected  young  of  this  generation  as  early  as  A])rit 
10;  and  our   breeding  records   show   that   adults   of  this  first 

feneration  may  mature  and  youig  migrants  may  be  bora  bv 
pril  28,  a  date  more  than  a  fortnight  earlier  than  those  use«I 
above.  Adult  (winged)  migrants  have  been  seen  by  us  May  11- 
again  more  than  a  fortnight  earlier  than  the  "correspondiDs: 
date  just  mentioned.  Further,  we  have  had  young  of  the  thinl 
generation  May  13,.  if  we  may  trust  an  unverified  report  of  Mr. 
F.  W.  Mally,  who  assisted  me  on  this  work  in  1890.  On  the 
other  hand,  as  I  have  counted  generations  from  first-boru  to 
first-born,  the  life  of  a  generation  is  here  made  too  short  for 
the  average. 

No  special  attempt  was  made  to  determine  the  number  of  in 
dividuals  a  single  female  may  produce  or  the  relative  produc- 
tiveness of  the  various  successive  generations.  The  fact  is  how- 
ever worthy  of  record  that  a  single  stem  mother  placed  on  a  j 
corn  root  in  a  breeding  cage  May  4,  brought  forth  her  first 
young  May  6  and  her  twelfth  and  last  May  15.  At  this  tini'' 
the  first-born  was  a  pupa,  acquiring  wings  "on  the  19th.  Tbe 
stem  mother  lived  until  the  22d,  and  was  then  placed  inal 
cohol.  Another  female  of  a  midsummer  brood  brought  forth 
fifteen  young.* 

According  to  the  results  of  experiments  conducted  for  the 
purpose  of  determining  the  number  of  moults  of  the  corn  root 
aphis,  and  the  intervafs  between  successive  moults,  we  find  that 

•  Ar  an  efffictlve  lluatratlou  of  the  pre«Rure  whfch  thlR  plant  louse  specie*  brini:^'' 
bea»  upon  tho  n»itural  Ilml'jition'*  on  its  lncrpa«#».  It  may  be  worth  while  to  say  tlrnt a'> '^'' 
Inc  th<'  correct  n«s8  of  tli«  flj^ure^  h»*re  jdv»»n  a*<  to  trie  normal  rate  of  multiplicatiooAD''  '^^ 
number  of  t^ciior.iti  >nH  T^ro  lucod  in  a  vear.  and  further  supponlni;  that  all  thnr'aii' '^ 
dns.  pndiiiK  from  a  nintrle  fomHl**  hatchod  from  ibeesz  in  Rprini;  were  to  live  and  ifpf"'*iii''' 
throuj^'hout  the  ye.ir,  we  she  Id  h»iv»^  coming  from  tlie  effjc  the  followlns  8prin«:  niu''"''** 
half  trillion  voiine  A**  ^ach  plant  lf>U'-e  mnaAureB  about  1.4  mm.  in  lenfirthand.JSnii;-," 
wi'lti).  an  ca^y  (' ilcnlation  sh<>wH  that  the^e  eonceivably  possible  deBoendants  «'f'i!''"*| 
feraao  would  ifciosriv  la -ed  ond  to  end,  form  a  procession  -even  million  eijrhthn'-^' 
and  rlfiy  fhoii  aii.l  iniW'sin  l-n.'th:  or  th»»y  would  make  a  b-^'lt  or  st  Ip  ten  fee' wi.^*  ' 
tvv«)  hiiudnMi  and  rhiry  niil«-*  jonif.  S-nce  tbe  natural  checka  upon  mui  iplica!i"''f"' 
this  ins.M't  ^p.M.jevH  within  lirnit>«of  r»dativ  •  insii^nifl-Mnoe.  the  above  8tatem»*nt  w«'u' ■'•*'' 
no  pnir-ffcal  valn»Mf  rh.w..  .•ii»»ckrt  were  uniform  in  action.  It  is  be^'uune  they  an- ^  ^" 
variaM.»  that  iho  ,iphis  *ipf><;i.v<.  (vipaf. «»  o(  ro.  roductlon  at  a  rale  80  enormous  abieO'.''; 
qn  nf  ly  to  tak^  nip:d  an  I  »,'r.»at  ad  vantage  of  any  elioumstance  even  sliirhtly  fttvorabi^-^- 
a  constant  and  ofion  hideous  menju3e  to  agriculture. 
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this  species  moults  four  times,  at  average  intervals  of  three  or 
four  days.  Our  most  successful  ob.servations  upon  this  and 
several  other  nice  points  of  individual  life  history  were  made  on 
isolated  specimens,  each  placed  upon  the  root  of" a  potted  plant 
vvhirh  was  then  passed  through  a  small  glass  tube  and  covered 
with  earth  except  where  the  tube  enclosed  it.  To  prevent  the 
escape  of  the  plant  louse  the  ends  of  the  tube  were  lightly 
plug^ged  with  cotton-wool. 

Migration  to  Uninfested  Fields.— The  last  autumnal  brood  of 
the  corn  root  aphis  lives,  so  far  as  known,  only  upon  roots  of 
corn  and  purslane,  the  latter  being  usually  infested  in  corn  fields 
only,  and  in  these  situations,  consequently,  the  eggs  are  left 
from  which  young  hatch  the  following  spring.*  This  first  spring 
generation  being  always  without  wings,  the  root  aphis  is  prac- 
tically confined  for  a  little  time  to  fields  previously  in  corn.  As 
a  considerable  part  of  the  second  generation  acquires  wings,  a 
general  dispersal  of  adults  begins  almost  as  soon  as  the  corn  is 
out  of  the  ground.  These  wmged  root  lice  do  not,  however, 
become  sufficiently  abundant  for  a  considerable  time  thereafter 
to  noticeably  affect  fields  not  in  corn  the  year  before.  Previous 
to  the  first  of  June  this  distributed  attack  can  scarcely  be  de- 
tected, and  not  until  July  1  have  we  found  it  really  serious  any- 
where. 

The  first  winged  migrant  was  reared  in  our  breeding  cages 
May  11,  and  May  12  of  another  year  an  example  was  seen  in 
the  field.  From  this  date  forward,  breeding-cage  and  field  ob- 
servations of  the  winged  lice  or  migrants  of  this  second  generation 
were  an  almost  daily  occurrence  to  May  28,  and  were  occasional 
for  a  few  days  thereafter. 

Many  scores  of  field  observations  of  root  lice  on  corn  include 
no  case  of  their  occurrence  in  other  than  old  corn  ground  pre- 
vious to  May  19,  on  which  date,  in  1887,  a  single  winged  louse 
was  found  on  corn  after  sod.  This  was  on  one  of  the  upper 
roots,  along  which  the  small  brown  ant  had  mined  for  a  con- 
siderable  distance.  Many  other  hills  in  this  field  were  similarly 
mined  by  ants  but  contained  as  yet  no  plant  lice.  Next,  May 
21,  1886,  a  single  winged  female  was  found  on  corn  roots  in  an 
ants'  nest,  the  only  aphis  in  the  hill.  This  female  began  to  pro- 
duce young  the  next  day.  May  28,  among  many  hills  searched 
in  a  field  of  corn  following  upon  grass,  two  were  found  with 
winged  root  lice,  one  of  which  had  just  produced  a  single  young 
louse;  and  May  31  two  winged  lice  were  again  found  in  corn 
planted  on  sod.  In  the  month  of  June  but  three  such  observa- 
tions are  recorded  in  our  notes,  and  these  refer  to*  small  num- 
bers only.    Not  until  July  1  have  we  found  winged  and  wingless 


*  AmonflT  more  than  fifty  lots  of  "stem  mother^**  of  the  corn  root  aphis  ooleoted  hy  us  In 

e  field,  every  one  w     *  * 

i&edlately  preceding. 

-5  E. 


the  field,  every  one  was  found  In  ground  which  had  borne  oorn  for  at  least  the  year  Im- 
^'"'ately  i 
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root  lice  (generations  two  and  three)  suflBciently  abundant  in 
ground  not  previously  in  com  to  be  worthy  of  special  atten- 
tion. 

The  evolution  of  winged  root  lice  is  not  confined  to  the  second 
generation,  above  mentioned,  but  continues  throughout  the  sea- 
son in  numbers  varying  according  to  some  law  not  yet  ascer- 
tained. It  is  to  be  noticed,  however,  that  we  have  taken  the 
winged  form  in  August  but  once,  although  our  collections  o! 
wingless  specimens  were  made  on  twenty-seven  days  within  that 
month.  In  September  also  the  winged  louse  is  relatively  rare, 
occurring  but  three  times  in  twenty  collections  made  on  as  many 
different  dates.  By  November  the  viviparous  generations  are 
all  dead,  as  a  rule,  and  the  species  is  thereafter  represented  only 
by  the  sexual  generation  and  the  egg. 

RELATION    TO    ANTS. 

Seven  kinds  of  ants  have  been  found  by  us  fulfilling  the  re- 
lation of  host,  guardian,  and  nurse  to  the  corn  root  aphis;  viz., 
Formica  fusca,  Formica  scbaafussi,  LasiuQ  niger,  Lasius  niger 
alienus,  Lasiua  inteijectus,  Myrmica  scabrinodis,  and  iSoIf'nopsis 
debilis.  The  occurrence  in  this  relation  of  all  but  the  third  and 
fourth  just  mentioned*  is,  however,  so  rare  that  they  need  re- 
ceive here  no  more  than  this  passing  mention,  especially  as  their 
services  to  the  aphis  are,  so  far  as  observed,  the  same  in  charac- 
ter and  value  as  those  of  the  much  more  abundant  species. 

The  fact  has  already  been  mentioned  in  this  paper  that  the 
sexual  egg-laying  generation  of  the  corn  root  aphis-^the  last  to 
appear  in  fall— is  born  in  the  galleries  of  the  nests  or  homes  of 
ants,  and  that  here  the  sexes  pair  and  the  females  drop  their 
eggs.  As  one  explores  these  nests  in  November,  when  the  root 
louse  eggs  are  being  laid,  he  is  struck  with  the  relative  inde- 
pendence of  these  oviparous  adults,  which  are  allowed  to  wander 
unattended  through  the  burrows  of  their  hosts  as  far  as  a  foot 
or  more  from  a  corn  root.  We  have  found  them,  however,  still 
feeding  as  late  as  November  5,  and  laying  eggs  November  21. 
These  eggs,  which  are  yellow  when  first  deposited,  but  soon  be- 
<5ome  shining  black,  and  turn  green  just  before  hatching,  are  at 
first  scattered  here  and  there,  as  it  happens,  but  are  finally 
gathered  by  the  ants  for  the  winter  in  little  heaps  and  stored 
in  their  galleries,  or  sometimes  in  chambers  made  by  widening 
the  gallery  as  if  for  storage  purposes.  If  a  nest  is*  disturbed, 
the  ants  will  commonly  seize  the  aphis  eggs— often  several  at  a 
grasp— and  carry  them  away.  In  winter  they  are  taken  to  the 
deepest  parts  of  the  nests  (six  or  seven  inches  below  the  surface 
in  some  cases  observed)  as  if  for  some  partial  protection  against 
frost;  but  on  bright  days  in  spring  they  are  brought  up,  some- 
times within  half  an  inch  or  less  of  the  surface,  sometimes  even 
scattered  about  in  the  sunshine,  and  carried  back  again  at  night 

•Typical  La«iu«ni(7er  and  Its  barely  dlstlnfinilshable  variety  alienus  are  almost  ea^l 
at  nome  in  the  corn  field,  and  do  not  ditter  noticeably  in  their  relations  to  the  com  root 
apnls. 
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—a  practice  probably  to  be  understood  as  a  means  of  hastening 
their  hatching.  I  have  repeatedly  seen  these  ants  in  confine- 
ment with  a  little  mass  of  aphis  eggs,  turn  the  eggs  about  one 
by  one  with  their  mandibles,  licking  each  carefully  at  the  same 
time  as  if  to  clean  the  surface.  These  anxious  cares  are  of  course 
explained  by  the  use  the  ants  make  of  the  root  lice,  whose  ex- 
(Teted  fluids  they  lap  up  greedily  as  soon  as  the  young  lice 
l>egin  to  feed.  They  are  not,  however,  wholly  dependent  on  this 
food  supply,  at  least  in  early  spring,  as  I  have  seen  them  kill 
and  drag  away  at  that  season  soft-bodied  insect  larvae,  doubt- 
less to  suck  their  juices  out  as  food.  This  has  been  a  somewhat 
rare  occurrence,  however,  and  has  rarely  been  noticed  by  us 
among  ants  which  had  plant  lice  in  their  possession.  Once, 
however,  antn  of  this  species  occurring  abundantly  in  corn  fields 
were  observed  September  22  to  carry  bits  of  dead  insects  into 
their  burrows,  together  with  a  living  corn  root  louse. 

That  the  young  of  the  first  generation  are  helped  by  the  ants 
to  a  favorable  position  on  the  roots  of  the  plants  they  infest  is 
quit«  beyond  question.  It  is  shown  (1)  by  the  fact  that  in  many 
cases  the  aphis  could  not  get  access  to  such  roots  unless  these 
had  been  previously  laid  bare  by  the  tunneling  of  the  ants, 
and  (2)  by  the  behavior  of  ants  with  mines  already  constructed, 
when  the  root  aphis  is  offered  to  them.  We  have  repeatedly 
performed  the  experiment  of  starting  colonies  of  ants  on  hills 
oi  corn  in  the  insectary  and  exposing  root  lice  from  the  field 
to  their  attentions,  and  in  every  such  instance,  if  the  colony 
was  well  established,  the  helpless  insects  have  been  seized  by  the 
ants,  often  almost  instantly,  and  conveyed  under  ground,  where 
we  would  later  find  them  feeding  and  breeding  on  the  roots  of 
the  corn.  In  many  eases  in  the  field,  we  have  found  the  younff 
root  aphis  on  sprouting  weeds  (especially  pigeon-grass),  which 
have  been  sought  out  by  the  ants  before  the  leaves  had  shown 
above  the  ground;  and,  similarly,  when  the  field  is  planted  to 
com,  these  ardent  explorers  will' frequently  discover  the  sprout- 
ing kernel  in  the  earth,  and  mine  along  the  starting  stem  and 
place  the  plant  lice  upon  it. 

We  have  also  abundant  evidence  that  ants  excavate  hills 
of  corn  in  very  early  spring,  when  they  have  a«  yet  neither 
^ggs  nor  plant  lice  in  their  possession,  and  some  days  be- 
fore the  possible  appearance  of  the  second  or  winged  gener- 
ation. I  can  only  a^ccount  for  this  practice  on  the  sui)posi- 
tion  that  these  ants  expect  later  to  obtain  eggs  or  young 
with  which  to  stock  their  burrows,  made  ready  in  advance. 
Certainly  this  is  true  with  respect  to  the  second  generation  of 
the  root  aphis.  When  winged  lice  of  this  brood  begin  to  appear, 
it  is  a  common  thing  to  find  the  small  brown  ant  scattering  far 
and  wide  over  fields  not  previously  in  corn,  and  containing  con- 
sequently no  plant  lice  in  any  stage,  burrowing  there  the  hills 
of  corn,  and  carry ing  underground  such  corn  root  lice  as  come 
within  their  range.  For  example,  a  corn  field  on  sod  near  Polo, 
111.,  was  searched  May  18  of  a  backward  spring,  after  a  period 
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of  frequent  cold  rains  which  had  CTeatly  retarded  the  work  of 
the  ants  and  the  development  of  the  corn  root  aphis.  A  few  of 
the  hills  already  burrowed  by  the  ants  were  found  with  the  grass 
louse  only  (ScbizoDeura  panicola),  and  one  with  a  single  mealy 
bug  {Dactylopiu8)y  while  twenty  contained  no  insect  whatever 
except  the  little  brown  ant,  which  was  in  full  possession.  May 
28  two  long  rows  of  a  field  likewise  on  sod  were  searched  can - 
fully.  Many  hills  were  burrowed  by  ants,  but  only  two  contaiDt^l 
the  corn  root  louse,  and  in  these  were  winged  adults — one speii- 
men  in  one  hill  and  two  in  the  other,  the  latter  with  a  sinjilf- 
young  one  but  just  born.  Our  records  are  full  of  notes  of  ob- 
servations  made  during  the  latter  part  of  May  in  several  years 
according  to  which  ants  were  just  beginning  to  mine  corn  hilN 
on  sod,  no  lice  of  any  kind  yet  occurring  in  their  burrowg. 
Occasionally,  in  fact,  an  ant  has  been  seen  to  seize  a  winp^J 
louse  in  the  field,  commonly  by  the  wings  themselves,  and  to 
carry  it  down  out  of  sight."  In  one  instance  such  a  winged  adult 
was  found  in  a  corn  hill  with  its  wings  gnawed  away  near  the 
body,  as  if  to  prevent  its  escape  from  the  earth;  an  operation 
to  which  ants  are  well  known  to  subject  their  winged  captives 
of  the  migrant  generation.  Confirmation  of  this  practice  is  fur- 
nished by  an  observation  made  September  22,  1884.  A  winged 
corn  root  aphis  placed  near  an  ant  in  the  field  was  seized  by  the 
latter  and  carried  about  four  feet  to  a  newly  op)ened  formicary, 
and  waB  then  laid  down  while  the  ant  went  inside.  An  ant 
coming  out  of  the  nest  afterwards  carried  the  aphis  into  the 
earth. 

I  need  hardly  say  that  the  relations  above  described  between 
the  corn  root  aphis  and  these  ants  continue  without  cessation 
throughout  the  year,  the  succeeding  generations  being  quite  as 
useful  to  the  ants  as  those  whose  history  I  have  thought  it 
worth  while  to  follow  in  detail.  In  order  to  determine  morepr^ 
cisely  the  value  of  the  services  performed  by  their  guardians,  1 
arranged  in  several  years  a  series  of  experiments  designed  to 
show  to  what  extent  the  plant  lice  could  help  themselves  if  leit 
unattended.  Owing  to  the  waywardness  of  the  ants,  which  in 
most  caHes  refused  to  content  themselves  in  confinement,  but 
one  of  these  experiments  came  to  a  successful  issue.  April  13. 
1889,  corn  root  aphis  eggs  were  placed  in  the  earth  amoiii: 
smartwec^d  roots  to  test  the  ability  of  the  young  lice  hatohioi: 
to  find  the  roots  for  themselves.  A  check  experiment  was  start^^i 
at  the  same  time  with  eggs  placed  in  artificial  cavities  besi'ie 
smartweed  roots.  April  25  no  insects  could  be  found  on  th*" 
plants  of  the  first  experiment,  while  the  cavities  made  in  th^ 
second  experiment  contained  young  lice  upon  the  roots  in  fin«? 
condition. 
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RELATION  TO  THE  CORN  LEAF  APHIS. 

l^ver  since  Walsh,  in  1862,  doubtfully  connected  a  leaf  louse 
of  corn,  first  reported  by  him,*  with  the  root  aphis  described  by 
Fitch  from  the  roots  of  "corn  under  the  name  of  Aphis  maidiSff 
the  relations  of  these  insects  has  been  a  moot  point.  There  has 
never  been  any  evidence,  however,  of  their  connection  as  simply 
different  forms  of  the  same  species  other  than  the  facts  that 
tbey  belong  to  the  same  genus,  that  they  resemble  each  other 
more  or  less  closely  in  specific  characters,  and  that  they  infest 
different  parts  of  the  same  plant  in  the  same  territory,  and  often 
at  the  same  time.  On  the  other  hand,  the  differences  of  specific 
character  are  such  that  they  may  very  well  belong  to  different 
species,  and  should,  indeed,  have  been  held  to  be  distinct  until 
their  identity  had  been  demonstrated.  They  do  not  by  any 
means  vary  together  in  abundance  either  in  time  or  in  place; 
neither  do  "they  by  preference  infest  the  same  species  of  plant. 
The  corn  leaf  aphis  occurs  much  more  abundantly  on  sorghum 
and  broom  corn,  especially  the  former,  than  it  does  on  Indian 
corn  itself;  while  the  root  louse  occurs  but  rarely  on  those  plants. 
Many  other  species  whose  roots  are  infested  by  the  root  aphis 
have  not  been  known  to  support  the  corn  leaf  aphis  at  any 
time.  The  bare  possibility,  however,  that  these  two  forms  may 
nevertheless  alternate  in  such  a  manner  that  the  one  may  be  de- 
rived from  the  other  throws  somedoubt  on  all  propositions  for  an 
economic  procedure,  since  if  this  is  the  case,  both  leaf  and  root 
louse  must  be  taken  into  account  in  any  measures  intended  to 
arrest  the  multiplication  of  either. 

On  account  of  the  economic  importance  of  this  point,  elaborate 
experiments  have  been  made  necessary  with  both  root  and  aerial 
lice.  The  distinctness  of  the  two  can  only  be  shown  by  tracing 
the  life  history  of  each  throughout  the  entire  year  under  condi- 
tions such  as  to  insure  the  production  of  the  one  from  the  other 
if  such  production  be  possible.  Even  then  the  demonstration 
would  be  incomplete  unless  both  root  and  leaf  lice  had  been  fol- 
lowed generation  by  generation  throughout  the  entire  season 
from  the  egg  of  one  year  back  to  the  sexual  generation  and  the 
^Kg  of  another  year.  These  experimental  conditions  have  now 
b^n  substantially  fulfilled  for  the  root  louse  only,  as  will  be 
seen  from  what  is  presently  to  follow.  The  leaf  louse,  on  the 
other  hand,  although  it  has  been  carried  through  the  greater 
part  of  the  year,  including  the  entire  fall  and  winter  season,  has 
never  yet  been  seen  to  produce  a  sexual  generation  or  an  egg. 
Some  experimental  evidence  has  been  obtained  by  attempting  to 
bring  the  leaf  aphis  out  of  the  root  form  by  breeding  the  latter 
|or  many  successive  generations  upon  the  corn  leaf,  and  by  sim- 
ilar attempts  to  rear  the  root  louse  from  the  winged  leaf  louse 
transferred  to  the  roots  of  corn.    These  attempts  have  not  thus 
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far  succeeded,  and  as  the  case  stands  at  present,  there  is  no 
satisfactory  evidence  of  the  specific  identity  of  these  forms,  but 
a  considerable  body  of  proof  to  the  contrary.  The  economic 
recommendations  of  this  paper  are  therefore  based  provisionally 
upon  the  theory  of  a  specific  distinction  of  the  root  and  leaf 
aphides  of  corn. 

Observations  and  experiments  on  the  leaf  aphis  were  directed 
especially  to  the  time  and  circumstances  of  its  earliest  appear- 
ance in  the  fields,  and  to  the  time  and  method  of  its  disappear- 
ance  in  fall;  to  the  first  with  a  view  to  learn  whether  it  origi- 
nates in  migrants  from  the  roots;  and  to  the  second  in  the  hope 
of  finding  the  sexual  generation,  and  thus  determining  the  place 
of  deposit  of  its  eggs.  A  few  additional  experiments  in  trans- 
ferring the  leaf  aphis  to  the  roots  of  corn  and  other  plants 
were  made  to  see  whether  we  could  thus  demonstrate  the  possi- 
bility of  a  migration  downward  from  leaf  to  root  and  the  origin 
of  the  root  louse  from  that  of  the  leaf. 

Earliest  Appearance  of  the  Com  Leaf  Aphis.— The  earliest 
date  at  which  the  leaf  louse  has  been  found  by  us  is  July  23 
(1883),  at  which  time  it  was  common  in  a  field  of  sorghum  near 
Champaign.  It  occurred  there  in  all  stages  of  winged  and  wing- 
less adults,  pupae,  and  young,  in  association  witti  the  yellow 
sorghum  louse  {Chaitopborus  flavus).  It  had  doubtless  started 
there  as  early  as  July  15. 

Our  next  earliest  dat«  for  the  leaf  aphis  is  July  28  (1884), 
when  wingless  females  were  found  by  Mr.  H.  Garman  at  Nor- 
mal,  Illinoi8,--the  first  specimens  of  the  year,--beneath  the  lower 
leaves  of  small  corn  in  the  field.  Many  stalks  were  searched, 
but  the  aphis  was  found  in  only  two.  Again,  July  31,  1888, 
winged  examples  of  Aphis  maidis  were  common,  crawling  about 
on  stalks  and  leaves  of  corn  in  a  field  near  Urbana,  Illinois. 

Protracted  and  most  careful  search  in  corn  fields  which  were 
heavily  infested  by  the  root  aphis,  made  by  Mr.  C.  M.  Weed 
during  the  latter  days  of  June,  1887,  and  by  Mr.  John  Marten 
early  in  July,  1889,  failed  to  discover  a  single  leaf  louse,  al- 
though Mr.  Weed  found  the  winged  root  louse  on  corn  leaves 
June  23,  24,  27,  29,  and  30.  In  several  cases  these  winged  lice 
had  made  themselves  at  home  upon  the  leaf,  and  were  produc- 
ing young,  from  one  to  five  occurring  with  a  single  female. 
June  30  several  winged  root  lice  were  detected  on  the  rolled 
corn  leaves  at  the  tip  of  the  stalk.  Indeed,  numerous  earlier 
observations  of  winged  root  lice  on  leaves  of  corn  are  recorded 
in  our  notes;  one  by  Mr.  Garman  qb  early  a«  June  6,  and  others 
June  9  and  June  11.  On  the  last  date,  after  tearing  open  the 
terminal  tufts  and  rolled  leaves  of  some  thirty  growing  plants, 
Mr.  Marten  found  a  single  root  aphis  dead  on  the  inner  surface 
of  the  leaf. 

Transfer  of  Root  Aphis  to  the  Leaf — This  spontaneous  ap- 
pearance and  breeding  of  the  winged  root  aphis  on  the  leaves 
of  corn   was  strongly   suggestive  of  a  permanent  and   regular 
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migration,  and  of  a  possible  transformation  there  into  the  ordi- 
nary Aphis  maidis  in  late  June  or  early  July.  This  hypothesis 
was  tested  by  a  series  of  experiments  made  in  1890  and  1891, 
the  most  conclusive  of  which  was  begun  June  22  of  the  latter 
year.  Corn  growing  in  a  trench  in  the  insectary  was  stocked 
with  root  lice  from  the  field,  several  '*adult  females"  being  confined 
to  the  leaf  in  a  bag  of  Swiss  muslin.*  From  this  beginning,  the 
successive  generations  wore  bred,  specimens  of  each  generation 
being  transferred  to  a  new  leaf,  until  September  16  (at  which 
time  the  sexual  generation  appeared)  without  the  slightest  ap- 
proximation in  any  generation  to  the  characters  of  the  aerial 
Aphis  maidis.  Several  similar  experiments  made  with  sorghum 
plants  instead  of  corn  were  even  less  successful,  transferred  root 
lice,  though  living  and  breeding  for  a  short  time,  all  dying, 
nevertheless,  in  from  ten  to  sixteen  days  without  more  definite 
result.  From  these  exp^iments  we  may  conclude  with  some  con- 
fidence that  the  corn  leaf  aphis  does  not  originate  in  a  migra- 
tion of  wingless  lice  from  the  roots.t 

Another  class  of  experiments,  less  precise  but  less  artificial, 
point  to  a  similar  conclusion  concerning  the  winged  root  louse 
also.  In  these  experiments  large  rectangular  frames  covered 
with  cheese  cloth  were  used  to  enclose  tightly  entire  hills  of 
corn  in  the  field,  as  w^ell  as  specially  planted  hills  in  a  plot  of 
ground  adjoining  my  insectary.  In  the  field  experiments  these 
screens  were  made  without  doors,  the  hills  bein^  plentifully 
stocked  with  corn  root  lice  in  the  beginning,  and  with  their  at- 
tendant ants,  before  the  screens  were  set.  In  these  cases  the 
corn  was  left  to  itself  until  a  sufficient  time  had  elapsed,  when 
the  cover  was  removed  and  the  plant  searched  for  the  corn  leaf 
louse.  In  the  small  garden  plot  a  screen  was  built  large  enough 
to  enclose  four  hills  of  corn  at  once.  At  first  the  mistake  was 
niade  of  using  too  small  a  frame,  and  our  results  in  1889  were 
vitiated  bv  the  discovery  that  winged  Aphis  maidis  from  the 
fields  would  sometimes  settle  on  the  chees(^  cloth  cover  where 
the  corn  leaves  pressed  against  it,  and  ther^  extrude  their  young, 
which  were  small  enough  to  pass  through  the  meshes  of  the 
cloth.  Thereafter  the  enclosure  was  made  so  large  that  no  part 
of  the  plant  could  touch  it,  even  when  full  grown,  access  to  the 
plants  oeing  given  by  means  of  a  closely  fitting  door.  The  chief 
experiments  of  this  series  were  the  following:  Six  corn  hills 
were  covered  in  the  field  June  28,  1889,  selected  because  already 
stocked  with  the  corn  root  aphis  and  the  small  brown  ant 
Lasius  niger  alienus  attending  it.  July  15  one  hill  was  opened 
^p  and  found  unchanged,  except  that  the  ants  had  burrowed 
under  ground  and  come  to  the  surface  far  outside  the  space  en- 
closed, thus  providing  for  themselves  and  their  charges  a  ready 

.«.  *  9^  aooouDt  of  a  deflcienoy  In  the  noten  of  thlB  experiment.  It  is  now  impossible  to  say 
wnether  any  teinged  females  were  Included  in  this  lot 

t  Oor  notes  of  breedinff-oase  work  and  observations  in  the  field  show,  nevertheless,  hu 
^^fOj^loDal  appearance  of  the  windless  root  form  above  irround  on  corn,  in  one  oase  on  the 
*\&ik.arew  Inohee  above  the  Hurface.  and  in  another  upon  the  leaves,  at  a  much  greater 
oistance,  where  younff  were  beln«r  produced. 
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means  of  escape  from  confinement,  as  well  as  a  passageway  for 
the  possible  introduction  of  other  plant  lice  from  without. 
July  25  and  30  two  other  hills  were  opened  and  found  un- 
changed. From  a  fourth  hill,  examined  August  2,  and  a  fifth, 
opened  September  2,  everything  had  escaped,  neither  ants  nor 
plant  lice  remaining;  while  the  sixth,  opened  September  11 
contained  an  abundance  of  the  root  aphis  (winged  adults  and 
youn^)  as  well  as  the  usual  ants.  In  all  these  cases  a  critical 
exammation  of  the  entire  plant  above  ground  showed  beyond 
question  the  absence  of  the  aerial  aphis. 

In  the  large  breeding  cage  near  the  insectary,  corn  was  planted 
early  in  May,  1890,  and  the  hills  were  stocked  June  3  and  4 
with  ants,  ant  larvce,  and  root  lice,  others  being  added  to  the 
original  stock  June  13,  July  1,  10,  and  16,  August  2  and  18, 
and  September  15.  These  repeated  additions  were  made  neces- 
sary by  the  gradual  disappearance  of  the  root  lice  from  the 
plants,  which  did  not  thrive  perfectly  at  first,  owing  apparently 
to  the  shade  of  the  screen.  No  aerial  lice  appeared  in  this  cage 
at  any  time  during  the  progress  of  the  experiment.  This  was 
terminated  October  5,  at  which  time  root  lice  were  still  present 
on  the  corn. 

In  another  experiment,  made  June  16,  1891,  by  transferring 
the  same  species  to  hills  of  planted  corn  in  the  enclosure  above 
described,  the  same  results  appeared.  Root  lice  were  reared  on 
all  the  hills  throughout  the  entire  summer,  but  there  was  no 
appearance  of  aerial  lice  at  any  time  up  to  September  16,  when 
the  experiment  closed. 

In  1891  both  corn  and  sorghum  were  grown  in  this  enclosure 
for  experiment,  and  the  plants  were  first  stocked  June  16.  Ad- 
ditional specimens  of  both  the  root  aphis  and  the  small  brown 
ant  were  introduced  June  27  and  29  and  July  17,  and  ante 
alone,  including  their  pupae,  larvse,  and  eggs,  July  24.  By  ex- 
posing single  roots  in  little  cavities  in  the  earth  and  covering 
these  with  glass,  it  was  easy  to  watch  the  behavior  of  the  in- 
sects after  they  had  been  put  in  place,  and  it  was  thus  learned 
that  the  sorghum  hills  were  deserted  almost  at  once.  Conse- 
quently no  root  lice  were  found  on  the  sorghum  roots  when  the 
plants  were  dug  up  July  13  and  September  16.  On  the  corn, 
however,  the  root  aphis  continued  until  the  experiment  was 
closed  at  the  date  last  mentioned,  but  no  aerial  lice  appeared  at 
any  time  on  either  kind  of  plant. 

Another  smaller  experiment  was  tried  with  a  hill  of  sorghum 
only,  transplanted  to  a  box  July  3,  stocked  with  the  root  aphis 
and  with  ants  of  all  stages,  and  covered  with  Swiss  muslin.  July 
10  and  August  1  more  root  lice  were  added,  and  July  17  both 
lice  and  ants.  Ants  were  observed  at  work  in  this  enclosure  July 
11,  18,  20,  22,  and  30,  August  5,  7,  10,  15,  and  18,  and  Sep- 
tember  1  and  16 ;  but  no  aerial  corn  lice  appeared  at  any  time, 
and  no  corn  root  lice  were  seen  after  August  5.  August  18  the 
common  yellow  sorghum  louse  {ChaitopboruB  ffavu8)nad  become 
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abundant  on  stalks  and  leaves  of  tlie  plant  in  the  cage  with  the 
ants,  and  this  condition  of  things  continued  until  September  16, 
when  the  experiment  was  dropped.  Apart  from  the  negative  re- 
sult of  this  attempt  to  bring  the  corn  leaf  aphis  out  of  the  root 
louse,  we  get  additional  evidence  that  the  latter  does  not  thrive 
on  the  sorghum  root. 

The  above  evidence  is,  of  course,  negative  only,  and  it  is  noj 
at  all  certain  that  the  conditions  present  were  such  as  to  favor 
the  migration  of  the  root  lice  to  the  leaves,  if  this  were  ever 
possible.  Until  further  and  much  more  numerous  attempts  are 
made  to  breed  the  leaf  louse  from  the  root  form,  and  especially 
until  such  attempts  are  made  by  confining  winded  root  lice  of 
several  generations  on  the  leaves  and  tassels  of  corn  and  sor- 
ghum, the  relations  of  these  two  corn  aphides  must  remain 
somewhat  in  doubt. 

Disappparance  of  Corn  Leaf  Aphis  in  Fall.— To  determine  the 
autumnal  history  of  the  leaf  louse  of  corn,  two  lines  of  investi- 
gation were  open;  the  first  that  of  careful  and  continuous  ob- 
servation of  the  course  of  events  in  the  field  as  the  season 
closed  and  the  plant  lice  disappeared,  and  the  second  that  of 
insectary  and  breeding-cage  experimentation  continued  through 
the  fall  and  early  winter.  Both  these  lines  have  been  carefully 
worked  out  under  my  direction;  the  first  by  Mr.  Garman  in 
1884,  and  the  second  by  Mr.  J.  S.  Terrill,  followed  by  Mr.  Mar- 
ten, in  the  fall  and  winter  of  1888  and  1889.  Mr.  Qarman's 
observations  extended  from  October  6  to  November  20,  and 
were  made  almost  daily  in  corn  fields  either  at  Champaign  or 
Normal.  As  they  related  to  the  usual  life  history  of  the  insect, 
they  will  be  fully  summarized  under  the  head  ol  Aphis  maidis 
itself,  and  it  need  here  only  be  said  that  a  careful  following  of 
the  stages  of  the  autumnal  disappearance  of  this  plant  louse, 
as  its  food  dried  up  and  successive  frosts  destroyed  tne  lingering 
remnants  of  the  summer  horde,  gave  no  trace  whatever  of  the 
presence  of  eggs,  or  of  the  occurrence  of  an  oviparous  genera- 
tion. This  conclusion  was  verified  by  hundreds  of  dissections 
made  under  the  microscope,— all  of  which  showed  the  presence 
of  embryos  in  the  abdomen,— and  also  by  observations  made 
upon  small  lots  kept  alive  in  the  house.  The  experiments  of 
1888  and  1889,  being  of  an  artificial  character  ana  relating  to 
the  history  of  the  plant  louse  under  abnormal  conditions,  may 
properly  be  given  here  in  full. 

October  9,  1888,  adult  specimens  of  Aphis  .maidis  were  trans- 
ferred from  broom  corn  to  growing  Indian  corn  in  pots  in  the 
insectary,  and  eight  of  the  lot  finally  settled  upon  the  corn. 
Young  appeared  continuously,  both  wingless  and  winged  forms, 
the  latter,  however,  showing  a  disposition  to  leave  the  plant. 
By  October  24  all  the  plants  which  had  not  been  covered  by 
bell  jars  were  completely  deserted  by  the  lice,  and  under  the  bell 
jars  the  winged  lice  were  evidently  disposed  to  scatter  and  escape, 
many  of  them  sticking  to  the  glass  in  the  film  of  moisture  which 
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covered  it  within.  October  BO  these  leaf  lice  were  still  breeding 
freely  on  the  corn,  and  likewise  on  wheat  plants  exposed  to  them 
under  the  same  cover,  producing  both  winged  and  wingless  in- 
dividuals. These  conditions  remained  substantially  unchanged, 
the  lice  breeding  freely  in  all  the  inclosures  in  the  insectary  until 
March  19,  1889,  when  the  experiment  was  discontinued  with  a 
considerable  supply  of  these  aerial  lice  still  in  our  possession. 
February  14  one  lot  under  a  bell  jar  was  placed  outdoors  to  de- 
termine the  effect  of  a  change  of  temperature.  This  lot  was  not 
examined  again  until  March  4,  when  all  were  dead,  with  no 
trace  of  eggs,  however,  on  the  plants.  Between  September  11 
and  March  11  eight  successive  generations  appeai-ed— practically 
eleven  days  to  each  generation. 

Transfer  of  Leaf  Lice  to  Roots  oi  other  Plants, — A.  few  ex- 
periments of  this  sort,  made  in  October,  1887,  and  in  Septem- 
ber, 1890,  were  quite  without  result,  the  plant  lice  neither  feed- 
ing nor  breeding  at  that  season  of  the  year  on  roots  of  purslane 
or  corn.  They  simply  tried  to  escape,  and  died  if  prevented.  A 
similar  experiment  tried  with  purslane  in  October,  1888,  had  a 
similar  issue. 

NATURiLL    ENEMIES. 

Although  various  insect  species,  mites,  ground  beetles,  and  the 
like,  have  been  found  in  more  or  less  suspicious  relation  to  the 
corn  root  lice  in  our  breeding  cages,  and  even  in  the  fields,  no 
known  case  has  occurred  to  us  of  destruction  by  an  insect  enemy. 
It  is,  indeed,  a  remarkable  fact  that  not  a  single  hymenopter- 
ous  parasite  has  ever  been  bred  from  the  corn  root  aphis  in  all 
our  long  experience  with  that  insect.  It  is  true  that  root  lice 
are  much  less  parasitized  than  those  feeding  in  more  exposed 
positions,  but  they  are  nevertheless  by  no  means  commonly  free 
from  parasitic  attack. 

The  only  natural  check  upon  the  increase  of  this  root  aphis 
which  has  come  immediately  to  our  notice  is  a  parasitic  fungus, 
Entomophthora  freseniU  detected  October  16,  1889,  infestiuff 
sexual  individuals  of  this  species  found  on  roots  of  the  curled 
dock  {Rumex  crispus)  at  Champaign,  Illinois.  Affected  specimens 
were  of  a  creamy  or  whitish  color,  and  were  literally  crammed 
with  the  small  oval  granular  spores  of  the  Entomophthora. 
These  so-called  spores  (properly  **conidia")  are  commonly  of  a 
smoky  tint  with  a  clearly  distinguishable  cell  wall  and  granular 
contents.  They  measure  18-20  fi.  in  length  by  15-18  m  in  width. 
They  are  nearly  spherical  to  short  ovoid,  and  often  have  a  short 
truncate,  or  slightly  papillate,  base.  The  fatal  disease  character- 
ized by  this  fungus  was  generally  distributed  among  the  corn 
root  lice  in  the  field  in  which  it  was  observed,  nearly  every  lot 
of  root  lice  detected  there  giving  us  examples  of  it,  but  it  was 
not  detected  elsewhere,  and  an  attempt  to  extend  it  by  cont^ 
gion  to  the  corn  leaf  aphis  {A,  maidis)  resulted  unsuccessfully. 


75 

This  fungus  parasite  is,  so  far  as  known,  confined  to  the 
species  of  plant  lice,  of  which  it  infests  a  great  number.  It  is 
reported  by  Thaxter,  in  his  "Entoraophthoreae  of  the  United 
States,"*  to  occur  in  Maine,  Massachusetts,  North  Carolina  and 
Europe. 

ECONOMIC  PROCEDURE. 

Our  present  knowledge  of  the  life  history  of  the  corn  plant 
louse  suggests  four  possible  methods  of  attack.  (1.)  We  may 
try  the  effect  of  a  change  of  crop  after  any  notable  plant- 
louse  injury  to  corn,  in  the  expectation  that  corn  planted  on 
ground  which  contains  no  plant-louse  eggs  will  become  so 
slightly  or  so  slowly  infested,  if  at  all,  that  no  harm  need  be 
anticipated.  (2.)  We  may  resort  to  fertilizers  and  other  ap- 
plications made  to  the  young  corn  hill  in  spring  in  the  hope 
of  killing  the  lice  outright  or  of  supporting  the  plant  against 
their  attack  at  a  time  when  this  is  likely  to  be  most  injurious. 
(3.)  Since  the  small  brown  ant  cares  assiduously  for  the  eggs 
in  winter  and  spring,  we  may  assume  provisionally  the  neces- 
sity of  such  care  and  strive  to  find  means  of  so  disturbing  the 
nests  of  the  ants  or  of  breaking  up  and  dispersing  their  con- 
tents in  late  fall  or  in  winter  that  their  stores  of  aphis  eggs 
cannot  be  recovered  by  them,  and  so  shall  be  left  to  perish. 
(4.)  Taking  account  of  the  early  hatching  of  the  eggs  in  spring, 
—several  days,  as  a  rule,  before  the  usual  time  for  planting 
corn, — and  the  dependence  of  the  young  lice  for  food  at  that 
time  on  sprouting  weeds  in  the  field,— especially  smartweed  and 
pigeon-grass, — we  may  seek  to  handle  the  ground  in  such  a 
mariner  that  there  shall  be  no  suflScient  start  of  vegetation  to 
keep  the  lice  alive.  We  may  also  delay  somewhat,  if  neces- 
sary to  this  end,  the  planting  of  the  field  to  corn. 

Rotation  of  Crops.— There  can  be  no  doubt  that  a  judicious 
rotation  of  crops  has  the  effect  at  least  to  diminish  injury  by 
the  corn  plant  louse  by  distributing  its  attack;  and  there  is 
also  considerable  reason  to  believe  that  it  must  result  in  the 
destruction,  direct  or  indirect,  of  a  certain  proportion  of  the  in- 
sects themselves.  Corn*  planted  on  ground  not  previously 
stocked  with  plant-louse  eggs  must  escape  at  any  rate  until  in- 
vaded from  without  by  winged  individuals  of  the  second  genera- 
tion, and  then,  as  a  rule,  it  will  be  no  more  subject  to  injury 
than  the  other  fields  in  its  neighborhood.  On  the  other 
hand,  as  the  corn  root  aphis  has  never  been  known  to  infest  to 
an  injurious  extent  any  other  crop  following  corn,  there  is  very 
little  probability  that  "the  escape  of  the  corn  will  be  balanced  by 
damage  to  other  crops. 

We  have  many  observations  going  to  show  that  wheat  and 
oats  and  the  smaller  grass-like  plants  in  general  are  commonly 
soon  deserted  by  such  corn  root  lice  as  commence  to  breed  on 

a   *A  full  account  of  this  Entomophthora  is  given  In  the  paper  cited.    (See  Mem.  BoBt. 
ftoo.  Nat.  HlBt..  VoL  IV..  No.  6.  p.  168). 
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them— a  fact  which  indicates  that  these  plants  are  less  suitable 
than  corn  to  the  maintenance  and  multiplication  of  these  in- 
sects. We  have  also  considerable  reason  to  believe  that  many 
winged  plant  lice  fljing  about  in  search  of  feeding  and  breeding 

f  rounds  must  be  destroyed  by  some  of  the  innumerable  acci- 
ents  to  which  these  feeble  and  helpless  insects  are  necessarily 
exposed.  This  measure  of  rotation  may  consequently  have  the 
effect  to  diminish  to  an  important  extent  the  number  of  com 
root  lice  in  later  generations.  Precise  proof  on  these  points  is, 
however,  very  difficult  to  secure.  Artificial  breeding  experiments 
are  altogether  too  variable  in  result  to  serve  the  purpose,  as 
our  own  attempts  at  a  solution  of  tliis  question  show;  and  evi- 
dence must  be  sought  in  the  field  especially  by  making  detailed 
comparative  observations  of  parts  of  the  same  previously  in- 
festeid  fields,  planted  here  to  corn  and  there  to  small  grain. 
The  relative  abundance  of  the  lice  late  in  May  and  early  in  June 
will  go  far  to  show  the  comparative  utility  of  these  crops  as  a 
food  resource  to  the  corn  root  aphis. 

Applications  of  Fertilizers  and  Insecticides. — Various  field  ob- 
servations have  given  us  reason  to  conclude  that  fertilization 
of  the  soil  will  serve  to  support  corn  under  the  drain  of  aphis 
injury,  especially  by  enabling  a  stunted  plant  to  rally  more 
rapidly  and  completely  after  the  insects  have  begun  to  scatter. 
The  rapidity  and  vigor  with  which,  in  rich  ground  and  in  a 
fairly  favorable  season,  corn  will  outgrow  an  apparently  fatal 
injury  by  the  root  aphis  is,  in  fact,  often  quite  surprising. 
Apart  from  this  general  statement  I  have  only  to  report  the 
result  of  a  single  series  of  plot  experiments  tried  in  1891  with 
various  fertilizers  mingled  with  petroleum,  crude  and  re- 
fined, as  an  insecticide,  and  with  applications  of  salt,  wood 
ashes,  and  lime. 

A  plot  of  ground  ten  hills  square,  containing  ninety-seven  hills 
of  corn,  was  selected  on  the  University  experimental  farm  at 
Urbana  June  18,  1891,  and  surrounded  by  a  continuous  line  of 
six-inch  boards  sunk  about  three  inches  into  the  ground,  with 
close-fitting  joints,  and  with  the  earth  well  tramped  both  out- 
side and  in.  The  upper  edge  of  the  boArds  was  thickly  covered 
with  coal-tar,  subsequently  kept  fresh  by  repeated  applications. 
These  measures  were  intended  to  prevent  all  interference  with 
the  experiment,  either  by  escape  of  the  insects  within  the  plot 
or  by  invasion  from  without.  June  26  this  enclosure  was  en- 
larged  to  contain  twenty-three  hills  more.  Fertilizers,  and  mix- 
tures of  fertilizers  and  petroleum,  were  applied  to  the  hills  of 
corn  June  18  and  23,  being  worked  into  the  soil  about  each 
hill;  and  on  the  26th  lime,  ashes,  and  salt  were  similarly 
applied.  Of  the  ninety-seven  hills  in  the  first  enclosure,  forty- 
eight  were  found  in  the  beginning  to  contain  root  lice  and  ants, 
and  of  the  twenty-three  hills  in  the  second  lot  sixteen  were  simi- 
larly infested. 


29,  IV.   Dead  plant  lice  discovered  In  one  hiU.  both  anU  and  lice  oocurinff  ffen- 
irally '    "  ^       *      * 
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Three  fertilizers  were  applied:  superphosphates,  muriate  of 
potash,  and  sulphate  of  potash,  each  at  the  rate  of  three  pounds 
to  twenty  hills  of  corn,  and  in  each  case  half  the  hills  under  ex- 
periment were  treated  with  the  pure  fertilizer  and  the  other  half 
with  a  mixture  of  fifteen  ounces  of  petroleum  to  three  pounds. 
One  third  of  the  above  amounts  were  applied  June  l8,— the 
petroleum  in  these  cases  being  the  crude  Lima  oil, — and  the  re- 
maining: two  thirds,  June  23,  when  refined  petroleum  was  used. 
The  following  notes  are  condensed  from  the  memorandum  filed 
at  the  time  by  the  assistant*  in  charge  of  the  experiment: 

Experiment  L.  Saperphosphates.   Experiment  IL.  Superphosphates  and  Petroleum. 

June  29.  I.  Ants  and  root  lice  numerous. 

* '    29,  II.  Both  insects  present,  but  less  numerous  than  in  1. 

July    1.  I.  Ants  and  lice  abundant. 

*  1.  II.  Ants  present  but  no  lice. 
"     7.  I.  Ants  and  lice  abundant. 

7.  II.    A  few  ants  but  no  lice. 
16.  I.    Ants  and  lice  comparatively  abundant. 
15.  II.    Ants  and  lice  both  present  but  fewer  than  in  L 

Experiment  III..  Muriate  of  Potash.  Experiment  IV..  Muriate  of  Potash  and  Petroleum. 

June  S9.  III.    A  few  ants  and  lice  found. 

~)ead  plant  lice  discovered  _. 
erafly  but  not  abundantly. 
July    1. 1[|.   A  few  ants  but  no  lice. 

*  ^    1. 1 Y.   Ants  alone  discovered  on  roots  about  one  foot  from  the  hill,  just  out- 

side the  fertilized  area. 
"     7.  IIL    Ants  and  root  lice  found. 
"     7.17.    Ants  but  no  lice. 
' '    16.  III.   Ants  plentiful:  lice  common. 
' '    16,  lY.   Few  ants  and  lice  detected. 

Experiment  y.,  Sulphate  of  Potash.   Experiment  YI,.  Sulphate  of  Potatsh  and  Petro- 
leum. 

June  2D.  Y.  Ants  present  but  no  Hce. 

* '    29.  Y[.  A  few  ants  present  but  no  lice. 

July    1.  Y.  Neither  ants  nor  hoe  were  found. 

'  '^     1.  YI.  A  few  ants  and  lice  in  one  hilL 

"     7.  Y.  Ants  and  lice  numerous. 

7.  YI.  Both  insects  present. 

"    16.   Y.  No  ants  or  lice  detected. 

' '    16.  YI.  Small  colony  of  ants  and  a  few  lice  in  one  hilL 

The  weather  durinff  the  period  covered  by  the  above  experi- 
ment was  generally  dry,  but  abundant  rains  occurred  June  20 
and  21,  which  seemed  to  dissolve  the  fertilizers  and  wash  them 
into  the  ground. 

The  lime,  ashes,  and  salt  experiments  were  entirely  without 
effect,  ants  and  plant  lice  occurring  abundantly  in  all  parts  of 
the  plot  treated  throughout  the  entire  period  of  observation  to 
July  28.  This  plot  served  consequently  as  a  check  upon  the 
preceding  experiment. 

Although  the  effect  of  the  other  applications  seems  from  the 
above  notice  to  be  quite  marked,  the  experiment  is  nevertheless 
indecisive,  since  the  nills  treated  were  not  dug  up  when  examined 
from  time  to  time,  but  only  searched  as  carefully  as  was  pos- 
sible without  injuring  the  plants.  July  28,  when  all  the  hills 
were  removed  they  seemed,  according  to  Mr.  Marten's  report,  to 
be  about  equally  infested,  all  appearance  of  difference  having 
then  vanished.  It  will  thus  be  seen  that  these  experiments  have 
little  value  except  as  hints  towards  future  work.    The  differences 

*  Mr.  J.  8.  Terrill.  now  of  the  Affrioultural  Experiment  Station  of  Kentucky.  The  work 
WIS.  howeyer.  done  under  the  immediate  superyiaion  of  John  Marten,  one  of  mj  present 
antomologloal  assistanta. 


78 

observed  raay  nearly  all  have  been  due  to  a  repellant  efiect  of 
the  substances  applied,  in  consequence  of  which  the  ants  with- 
drew their  charts  deeper  into  the  earth,  with  little  diminution 
perhaps  of  the  injury  to  the  corn. 

Dresiking  up  Nests  of  Ants,— li}  one  experiment,  begun  Novem- 
ber 25,  1890,  a  strip  of  corn  stubble  three  rods  wide  and  ten 
rods  long  near  the  University  premises  at  Champaign,  was  plowed 
fiix  inches  deep,  half  the  strip  being  thoroughly  harrowed  also. 
The  ants'  nests  among  the  corn  hills  were  thus  turned  out  and 
thoroughly  broken  up,  except  that  in  a  few  cases  the  plow  did 
not  go  the  full  depth  of  the  nests,  but  left  the  bottom  undis- 
turbed. The  harrowing  knocked  the  dirt  out  of  the  roots  of 
the  corn  and  broke  up  the  fragments  of  the  nests  remaining  in 
the  clods.  April  18,  1891,  when  the  ground  was  again  plowed, 
five  ants'  nests  were  found  in  this  plot  and  thirteen  in  an  equal 
etrip  beside  it.  All  of  these  outside  nests  contained  ant  larva* 
of  various  sizes,  while  those  inside  the  strip  contained  no  ants 
but  worker  adults.  Ten  of  the  former  lot  of  nests  and  three  of 
the  latter  contained  root  lice  also,  on  smartweed  roots. 

In  another  precisely  similar  experiment,  begun  upon  the  same 
day  in  an  adjoining  field,  a  strip  was  plowed  two  and  a  half 
rods  wide  by  twelve  rods  long,  half  of  this  being  thoroughly 
harrowed,  as  before.  The  plowing  averaged  six  inches  in  depth, 
but  the  pilow  ran  considerably  deeper  under  the  corn  rows, 
and  the  ants'  nests  were  well  broken  up  and  scattered.  April 
17  of  the  following  spring  the  ground  was  plowed  for  corn  and 
thoroughly  examined  to  determine  the  result  of  the  experiment. 
The  part  which  was  harrowed  contained  three  ants'  nests,  the 
remainder  six;  while  on  an  equal  strip  adjoining,  thirty  were 
found.  None  in  the  strip  plowed  in  fall  contained  young  ants, 
while  everyone  of  those  outside  contained  them.  Several  wingless 
females  were  seen  in  the  nests,  one  of  them  in  the  plowed  strip. 

Neither  the  weather  at  the  time  nor  that  of  the  following  win- 
ter was  especially  favorable  to  the  success  of  such  an  experiment, 
the  mercury  reaching  a  maximum  of  49°  F.  on  the  day  the  ex- 
periment began;  and  the  winter  following— that  of  1890-91— 
being  unusually  open  and  warm.  Further,  there  had  been  more 
than  a  week  of  warm  spring  weather  previous  to  April  18,  the 
mercury  reaching  72°  on  the  9th,  75°  on  the  13th,  and  77°  and 
78°  on' the  17th  and  18th  respectively— temperatures  at  which 
ant'H  as  active  as  the  little  Lasius  niger  allenus  might  well  dis- 
perse themselves  and  begin  new  colonies  in  unoccupied  ground. 

These  experiments  afford,  perhaps,  scarcely  a  sufficient  basis 
for  a  final  conclusion  as  to  the  economic  value  of  this  method, 
but  so  far  as  they  go  they  are  most  encouraging.  If  we  com- 
pare the  treated- plots  with  the  check  plots  beside  them,  we  find 
(1)  that  the  ants'  nests  in  the  former  were  less  than  a  thirf  as 
many  as  in  the  latter;  (2)  that  all  in  the  plowed  and  harrowed 
plots  were  destitute  of  ant  larvae  while  in  the  check  plots,  all  with- 
out exception  contained  such  larvae;  and  (3)  that  in  the  single 
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plot  first  mentioned  the  ants'  nests  containing  lice  were  less  than 
a  third  as  numerous  as  those  in  the  plot  outside.* 

From  the  above  we  can  only  infer  the  disastrous  effect  of  this 
late  fall  and  winter  plowing  upon  the  ants  themselves,  and,  pre- 
sumably, also  upon  the  plant  louse  eggs  they  have  in  charge. 
It  seems  also  quit/C  probable  that  some,  if  not  all,  of  the  nests 
found  April  18  in  the  experimental  plots  had  been  established 
there  by  worker  ants  in  spring,  and  were  not  remnants  of  the 
nests  previously  broken  up,  and  if  this  were  the  case  the  root 
lice  found  in  them  had  doubtless  been  brought  in  from  without. 

Starvation  Experiments,— April  15,  1889,  twelve  young  root 
lice  recently  hatched  were  placed  in  a  cavity  in  the  moist  earth, 
which  was  covered  with  a  glass  slip  so  placed  as  to  allow  an 
examination  of  the  interior.  April  20  two  of  these  root  lice 
(lied;  the  next  day  half  the  lot  were  dead;  April  22  only  two 
were  living;  April  23  but  one;  and  on  April  24,  nine  days  from 
the  beginning  of  the  experiment,  all  were  dead. 

May  14,  1888,  a  number  of  corn  root  lie^  of  various  fitges, 
taken  from  the  roots  of  young  sraartweed  in  the  field,  were 
placed  in  a  glass  vial  with  moist  earth,  the  mouth  of  the  vial 
being  covered  with  gauze.  On  the  18th  all  were  still  alive,  but 
by  the  20th  all  had  died,  the  earth  in  the  vial  still  remaining 
moist. 

April  30,  1890,  a  number  of  eggs  were  placed  in  a  cavity  in 
sterilized  earth  and  left  to  themselves.  Ma3'  1  one  young  louse 
appeared  from  the  only  egg  of  the  lot  which  hatched,  and  May 
3  this  one  was  dead.  It  appeared  from  the  foregoing  that 
youn^  of  this  species  hatching  in  the  earth  and  kept  without 
food  would  die  in  from  two  to  nine  days. 

As  a  field  application  of  this  fact,  an  attempt  was  made  April 
16,  1889,  to  starve  the  young  lice  in  the  ground  by  keeping 
down  the  growth  of  young  weeds.  A  piece  of  ground  was  tinor- 
oughly  harrowed  in  two  directions  with  a  cutaway  disk  harrow, 
and  the  weedier  parts  of  the  plot,  several  times  additional. 
April  20,  however,  ants  and  lice  were  found  both  within  and 
without  the  harrowed  strip;  but  the  ants  had  no  plant-louse 
effp^  in  their  possession  wjtiere  the  ground  had  been  harrowed. 
The  result  of  this  treatment  was  not  especially  encouraging,  the 
young  weeds  sprouting  so  freely  and  abundantly  in  the  moist 
earth,  to  a  depth  of  four  or  five  inches,  that  it  seemed  impossi- 
ble to  reduce  the  food  supply  of  the  lice  to  any  considerable 
extent  by  mechanical  methods. 

Our  present  knowledge  of  effective  economic  procedure  for  the 
corn  root  aphis  may  be  summarized  in  the  form  of  the  follow- 
ing  recommendations:  (1)  that,  the  fertility  of  the  ground 
should  be  maintained  as  a. general  safeguard,  and  that  cultivsi- 
tion  should  be  so  managed— especially  that  of  the  lower  parts 

*  Bran  unfortunate  oyeralffht  no  mention  was  made  In  the  notes  on  the  aeeond  experi- 
ment, of  root!Uoe  in  either  the  plowed  strip  or  check. 
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of  the  field— as  to  prevent  so  far  as  practicable  the  seeding  of 
pi^on-^rass  and  smartweed  among  the  corn;  (2)  that  infested 
fields  should  be  plowed  deeply  and  thoroughly  harrowed  late  in 
fall  or  during  some -suitable  early  winter  interval;  and  (3)  that 
a  somewhat  rapid  rotation  of  crops  should  be  systematicallT 
followed,  corn  usually  being  allowed  to  grow  on  the  samegrounil 
but  two  years  in  succession.  While  some  work  remains  to  l>e 
done  with  reference  to  the  precise  value  of  these  methodfi  in 
practical  application,  there  is  no  longer  any  doubt  of  their  8ul>- 
stantial  usefulness,  at  least  as  a  means  of  holding  in  check  the 
injuries  of  the  corn  root  aphis. 

DESCRIPTION  OP  CORN  ROOT  APfflS. 

Wingless  Viviparous  Female,  (Plate  VIII.,  V\f^.  1).— Body 
broad-oval.  Head  and  prothorax  blackish,  remainmg  segments 
pnle  green,  the  first  three  with  a  transverse  dusky  mark  at 
middle.  Abdomen  with  blackish  marginal  patches  on  the  second, 
third,  and  fourth  segments,  also  numerous  smaller  spots  of  vari- 
able number  and  extent.  The  seventh  and  eighth  segments  have 
transverse  blackish  marks  at  middle.  Antennse  dusky  towards  tip 
and  slightly  so  at  base.  Cornicles  black,  cauda  and  anal  plate 
dusky.  Beneath  nearly  uniform  pale  green,  except  the  usual  oblong: 
transverse  chitinous  plate  on  the  seventh  segment;  beak  black 
at  base  and  tip;  coxee,  most  of  femora,  tips  of  tibisB,  and  tarsi 
black.  AntennsB  rather  short,  reaching  about  to  the  hind  coxff, 
I  and  II  short  and  thick,  both  combined  about  two  thirds  as 
long  as  III.  IV,  V,  and  basal  part  of  VI  about  equal,  the  latter 
about  three  fifths  as  long  as  the  spur,  IV  and  V  combined  about 
equal  to  III.  Four  outer  joints  imbricated  throughout,  more  dis- 
tinctly on  the  spur,  a  group  of  sensoria  on  VI  at  the  base  of 
its  spur,  and  one  near  the  tip  of  V,  as  xisual,  raiely  also  one 
near  tip  of  IV  or  III.  Beak  passing  middle  coxae,  usually  at- 
taining hind  coxiB.  Lateral  thoracic  tubercles  large  and  distinct, 
directed  somewhat  forward.  Similar  conical  tubercles  occur  on 
the  abdomen,  each  surrounded  by  a  dark  ring;  one  on  each 
side  of  the  first  segment,  between  the  first  two  spiracles,  and 
another  pair  on  the  seventh  segment,  each  sid^  of  the  chitinous 
plate.  The  cornicles  are  about  as  long  as  the  third  joint  of  the 
beak,  rather  slender  and  nearly  cylindrical,  often  broad  at  bast\ 
the  outlines  straight  or  concave.  The  cauda  is  a  little  lon^r 
than  its  breadth  at  base,  where  it  is  widest,  tapering  to  apex,  which 
is  broadly  rounded. 

Len«»th  1.4  mm.,  width  .93  mm.,  antennae  .57  mm.,  cornicles 
.10  mm.  The  young  are  paler  in  color,  and  have  proportion- 
ally longer  beaks  and  shorter  cornicles.  The  chitinous  space  of 
the  seventh  segment  is  almost  wanting,  and  the  cauda  is  shorter 
and  broader,  as  in  the  pupa. 

Pupa  of  Winged  Vi  viparous  Female,— (Plate  VIII. ,  Fig.  3 . )  Head 
obscure  dusky,  thorax  pale  reddish  brown,  abdomen  dull  pal^ 
green,  without  marking;  beneath  greenish.  Ck>rniclee  blackish, 
cauda  subtriangular,  dusky.     Beak  dark  at  base  and  tip;  tarsi 
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and  tips  of  tibiae  dusky.  AntennsB  short  and  pale,  last  joint 
darker  and  proportionately  longer  than  in  the  wingless  female. 
Beak  and  tubercles  as  usual. 

Length  1.61  mm.,  width  .8  mm.,  antennae  .48  ram. 

Winged  Viviparous  Female  (Plate  VIII.,  Fig.  4  and  5).— Head 
black,  thorax  brownish  black,  abdomen  pale  green,  with  black 
marginal  blotches  on  the  second,  third,  and  fourth  segments,  and 
around  base  of  cornicles.  Several  transverse  dusky  marks  in  front 
of  the  Cauda.  Beneath,  thorax  chiefly  dark,  with  pale  spaces 
about  base  of  legs;  abdomen  pale  green,  seventh  segment  as  in 
wingless  female.  Antennae  dark,  pale  at  the  articulations, 
length  and  proportions  about  as  in  wingless  form,  imbrication 
of  joints  III-VI  distinct,  III  vvith  six  to  eight  mostly  large  sen- 
soria  in  a  nearly  straight  line,  fourth  segment  with  one  or  two 
sensoria,  sometimes  none,  Y  and  YI  as  usual.  Beak,  abdominal 
tubercles,  cornicles,  and  cauda,  as  in  wingless  form.  Thoracic 
tubercles  more  outwardly  directed. 

Lenffth  1.8  mm.,  width  .9  mm.,  antennae  .7  mm.,  cornicles  .12 
mm.,  fore  wing  2  mm. 

Wingleaa  Oviparous  Female  (Plate  YII.,  Fig.  5).— Body  duU 

freen,  with  a  glaucous  bloom.  Head  dusky,  prothorax  chiefly 
usky,  three  succeeding  segments  with  a  median  transverse 
dusky  blotch.  Other  small  spots  in  series  on  dorsum.  Beneath, 
head  and  prothorax  dusky,  two  dark  spots  outside  middle 
coxae,  and  dusky  line  before  each  of  the  hind  coxae.  The  usual 
dark  patch  on  the  seventh  segment.  Antennae  relatively 
shorter,  not  reaching  hind  coxae,  proportions  as  in  the  pseudo- 
^yne;  basal  two  joints  and  apical  portions  of  the  others  dusky. 
Beak   dusky,   attaining   middle  coxae.     Legs   blackish,  femora 

Ealer  at  base,  anterior  and  middle  tibiae  paler  except  at  tips; 
ind  tibiae  greatly  swollen  and  thickly  covered  vvith  small  sensoria. 
Tubercles  smaller  than  in  the  pseudogynes.  Cornicles  and 
Cauda  as  in  the  other  forms. 

Length  2.3  mm.,  width  1.2  mm.,  antennae  .8  mm.,  cornicles 
.2  mm. 

£Jg^.— Length  .7  mm.,  width  .3  mm.  Yellow  when  flrst  laid, 
becoming  black  during  winter  and  changing  to  green  just  before 
hatching  in  spring. 

Wingless  Male  (Plate  YII.,  Fig.  6).— Body  narrower  than  that 
of  pseudogyne,  greenish  black  with  a  glaucous  bloom,  head 
black,  thoracic  segments  each  with  a  transverse  black  band,, 
narrow  on  the  prothorax,  wider  on  the  mesothorax,  both  at- 
taining the  lateral  margins,  that  on  the  metathorax  narrow 
and  short,  not  reachin"^  the  margins.  Similar  short  bands  on 
the  flrst  and  the  last  three  abdominal  segments,  other  smaller 
spots  present.  Antennae,  legs,  and  cornicles  blackish.  Thorax 
beneath  blackish,  abdomen  dark  green,  with  the  usual  dark 
patch  on  seventh  segment.  Antennal  lengths  as  in  the  pseudo- 
gyne, the  joints  thicker,  joint  III  with-  two  or  three  large  sen- 
-6  E. 
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soria  near  the  middle,  usually  in  line,  and  about  ten  very  small 
ones  irregularly  distributed,  grouped  especially  near  the  apx; 
IV  with  5—7  sensoria,  one  often  large,  the  rest  very  small;  V 
with  two  or  three  very  small  ones  and  the  usual  large  subapi- 
cal  one,  and  VI  with  one  large  and  several  small  ones  in  a 
group  at  base  of  spur,  as  usual.  Tubercles  as  in  the  females, 
the  thoracic  directed  outwardly,  the  cauda  as  in  the  females. 

Length  1.4  mm.,  width  ,7  mm.,  antennae  .9  mm.,  cornicles 
.08  mm. 

This  species  is  sufficiently  distinguished  from  Apbis  maidis  by 
the  breadth  and  large  size  of  the  thoracic  and  abdominal  tuber- 
cles, which  are  slender  and  minute  in  maidis;  by  the  longer 
beak,  which  passes  the  middle  coxse  and  usually  attains  the 
hind  pair,  while  that  of  maidis  seldom  reaches  the  middle  coxa^; 
by  the  cornicles,  which  have  a  broad  base,  the  sides  tending  to 
be  straight  or  concave  in  outline,  while  in  maidis  the  base  is 
narrower,  and  the  outlines  more  or  less  convex,  these  var3-ing 
somewhat,  however,  so  as  to  mislead  in  isolated  examples; 
by  the  cauda,  which  in  the  adults  is  uniformly  broadest  at  base, 
the  sides  tapering,  while  in  maidis  it  is  somewhat  spoon-shaped, 
broad  near  middle,  and  narrower  between  middle  and  base;  by 
the  adults  of  maidis  being  much  more  elongate  and  narrow  than 
adults  of  this  species ;  and,  in  the  winged  individuals,  by  the  num- 
ber and  armament  of  the  sensoria  of  the  third  antennal  joint, 
which  are  larger  than  in  maidis  and  rather  uniform  in  size,  six 
to  eight  in  number,  and  arranged  in  a  fairly  straight  row, 
while  there  are  thirteen  to  sixteen  visible  in  maidis,  of  variable 
size  and  irregularly  distributed  along  the  under  side  of  the  joint. 

The  oviparous  female  may  be  easily  recognized  by  the  swollen 
hind  tibiae,  covered  with  numerous  minute  sensoria;  and  the 
male  differs  from  all  the  wingjless  individuals  in  the  presence  of 
a  few  large,  and  numerous  minute,  sensoria  on  the  antennae. 

ON  THE  ANTS  ATTENDANT  UPON  THE  CORN  ROOT  APmS. 

Lasius  niger  and  its  variety  alienus  are  so  far  the  most 
abundant  of  the  seven  species  of  ants  which  we  have  found  in 
attendance  upon  the  corn  root  aphis  that  a  discussion  of  the 
economics  of  this  relation  need  scarcely  take  account  of  any 
other  species;  but  as  the  most  promising  protective  measures 
against  this  aphis  are  based  on  our  knowledge  of  the  life  history 
and  habits  of  this  commonest  corn-field  ant,  an  accurate  account 
of  the  latter  is  to  be  desired.  Our  notes  on  this  subject  cover 
the  entire  period  since  1883,  and  enable  me  to  give  a  fairly  com- 
plete history  of  this  species  throughout  the  year. 

Life  History,— The  winged  sexual  forms,  male  and  female, 
of  this  ant  begin  to  appear  each  year,  as  early  as  the  lat- 
ter part  of  June  (the  21st  to  the  27th),  hatching  from  pup« 
which   may   have  formed   late   in   May    (27   and   28,   by  our 
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notes).  The  emergence  of  males  and  females  from  the  pupa  con- 
tinues throughout  the  season,  certainly  into  October  ana  prob- 
ably to  November,  but  the  males  perish  before  the  winter.  The 
females,  however,  having  been  fertilized  and  deprived  of  their 
wings,  begin  their  separate  excavations  in  fall,  or  continue 
with  the  workers  in  nests  already  established.  There  they 
hibernate,  sometimes,  at  least,  commencing  to  lay  their  eggs  in 
fall,  and  living  in  spring  through  April  and  May. 

We  have  found  the  eggs  of  this  species  only  November  10,* 
April  25,  and  May  20;  but  exceedingly  small  larvBB  certainly 
very  recently  hatched  have  been  collected  by  us  May  5  to  19, 
July  15,  and  September  21.  Our  experiments  have  not,  how- 
ever, been  conducted  in  a  way  to  distinguish  between  eggs  and 
young  coming  from  fully  developed  females  and  those  from 
fertile  workers. 

The  larvae  hatching  from  time  to  time  throughout  the  summer 
may  be  found  as  pupae  from  the  latter  part  of  May  through 
June,  July,  August,  and  September,  to  October  30,  and  even, 
according  to  a  single  observation  made  at  Drbana,  to  Novem- 
ber 20. 

Haunts,  Actions,  and  Habits,— The  nests  or  burrows  of  this 
ant,  in  which  these  breeding  operations  are  carried  forward, 
are  widely  distributed  in  corn  fields  and  grass  lands,— espe- 
cially in  the  latter,  along  the  borders  of  roads  and  paths,— 
and  also  under  stones  and  boards,  in  and  under  decaying 
logs,  and  in  an  indefinite  variety  of  situations.  In  corn  fields 
they  are  established  almost  wholly  in  the  hills  of  corn, 
and  remain  here  among  the  old  corn  roots  throughout  the 
season.  As  this  is  the  commonest  and  most  generally  dis- 
tributed of  all  our  ants  in  Illinois,  an  exhaustive  list  of  its 
places  of  habitation  would  have  little  present  interest.  It  has 
never  been  found  by  us  to  form  large  settlements,  or  making 
mounds  or  conspicuous  structures  of  any  kind ;  but  simply  scat- 
ters its  little  burrows  almost  indiscriminately,  living  m  small 
families  rather  than  in  great  colonies  or  city-like  aggregations, 
and  piling  up  only  a  small  temporary  heap  of  pellets  around 
the  mouth  of  its  burrow.  When  its  mines  are  explored  they  are 
found  to  consist  of  irregularly  radiating  and  connected  tunnels, 
rarely  going  to  a  greater  depth  than  six  or  eight  inches,  or  ex- 
tending outward  over  a  horizontal  area  of  more  than  twelve  or 
fifteen  inches.  Here  and  there  in  their  course  or  at  their  extremi- 
ties  and    at  various  depths  are   chamber-like  enlargements  in 

*  These  eggs  were  obtained  from  a  female  brousht  In  from  the  field  October  23.  1893. 
Two  females  taken  at  this  time  were  found  In  earthen  oells  ver7  much  alike,  each  about 
three  fourths  of  an  inch  ions  by  half  an  inch  wide,  irreffularly  oval,  with  the  Inside  nicely 
smoothed.    No  other  antn  were  found  in  the  immediate  vicinity.    One  of  th^^se  females  was 

S laced  October  25  in  a  Lubbock  formicary  between  sheets  of  elass  and  fed  with  luirar. 
foyember  6  she  had  made  an  oval  chamber  in  the  earth  (exposed  above  where  it  came  in 
contact  with  the  elass).  and  from  this  ohamber  had  beeun  to  tunnel  laterally.  November  10 
she  was  seen  with  several  white  egscs  in  her  jawn,  and  November  12  with  a  still  larcrer  num- 


ber.  The^e  egg%  were  kept  in  a  mass,  and  hastily  removed  from  the  oval  chamber  to  the 
"     sfiffhtest  disturbance.   The  carelessness  of  some  workmen  broke  up  this  for- 

, 1 16th  of  the  month,  and  the  eff^s  were  not  afiiain  seen.    The  eaes  collected 

April  25  hatched  May  5.   1  hose  obtained  May  20  were  from  a  nest  in  an  oat  flela  on  old  corn 


sround,  which  contained  also  a  queen,  or  fertile  female,  f^reat  numbers  of  worker  ants,  and 
arve  of  various  sizes— from  those  just  hatched  to  others  apparently  full  icrown. 


which  their  eggs  and  young  and  the  eggs  of  the  corn  root  aphi» 
are  preserved  and  cared  for.  Here  also  considerable  collections 
of  the  worker  ants  are  usually  found, — especially  in  winter  and 
in  times  of  summer  drouth, — and  in  these  chambers  the  female 
resides  and  lays  her  eggs. 

In  April,  May,  and  June  the  workers  Gftem  to  be  most  numer- 
ous and  active.  In  July  and  August  their  activity  declines,  par- 
ticularly in  the  hott-est  and  dryest  weather,  although  if  neste  be 
opened  at  these  times  th»  ants  will  be  found  in  abundance. 
Again,  in  September,  a  period  of  bustling  activity  begins  which 
continues  until  checked  by  the  winter  cold. 

In  ordinary  winter  weather  of  the  milder  sort,  these  ant«  are 
not  absolutely  motionless,  but  if  disturbed  crawl  slowly  and 
stupidly  about,  sometimes  even  painfully  attempting  to  perform 
their  usual  duties  of  restoration  and  repair.    We  have  not  ex- 

})lored  their  nests  in  the  coldest  weather,  when  the  ground  is 
rozen  to  a  considerable  depth. 

During  the  first  warm  days  of  spring  the  thoroughly  awakened 
ants  begin  to  open  up  their  burrows  to  the  surface,  and  carry 
their  own  eggs  and  young  and  the  eggs  of  the  plant  lice  in  their 
possession  upwards  and  downwards  cujcording  to  the  varying 
warmth  of  different  layers  of  the  soil.  When  the  sun  is  shining 
brightly  in  the  middle  of  the  day  they  bring  their  charges  to 
the  more  superficial  chambers  of  their  nests,  or  even  expose  them 
on  the  surface,  but  keep  them  farther  downward  at  night  and  in 
cold  and  cloudy  weather.  The  effect  of  this  care  upon  the  plant- 
louse  eggs  is  shown  by  the  earlier  hatching  of  those  eared  for  by 
the  ants,  and  by  the  diminished  number  of  those  which  fail  to 
hatch  at  all. 

Although  this  ant  is  evidently  chiefly  dependent  for  food  upon 
the  corn  root  aphis  and  other  plant  lice  fostered  by  it,  it  is  not 
strictly  limited  to  this  resource  but,  early  in  spring  especially, 
has  been  found  by  us  with  freshly  killed  insects  in  its  possession 
—caterpillars,  carabid  larvae,  and  the  like.  Sometimes  in  mid- 
summer also  it  resorts  to  animal  food.  July  16,  1884,  in 
digging  into  a  hill  of  corn  infested  by  the  root  aphis  and  this 
ant,  I  unearthed  a  carabid  larva.  This  was  suddenly  attacked 
by  one  of  the  ants,  which  pounced  upon  it  just  behind  the  head. 
The  larva  struggled  vigorously,  but  the  ant  soon  fastened  its 
jaws  on  the  under  side  of  the  neck,  just  behind  the  head,  and  a 
little  to  one  side  of  the  middle  line.  After  this  the  struggle 
lasted  only  a  few  seconds,  when  the  larva  became  completely 
quiet,  and  allowed  this  ant  and  another  to  drag  it  away  with- 
out the  least  resistance.  I  watched  this  op)eration  for  a  few 
minutes  with  a  glass,  and  then  put  both  ants  and  larva  into 
alcohol.  Although  the  larva  did  not  visibly  bleed  when  bitten, 
it  was  apparently  dead,  and  did  not  struggle  at  all  when  put 
into  alcohol. 

June  2.  1891,  an  ant  of  the  above  species  (Lasivs  niger)  was 
found  with  a  dead  chinch  bug  in  a  wheat  field,  and  three  others 
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were  seen  dragp^ing  live  chinch  bugs  over  the  ground,  one  of 
which  barelj'  showed  signs  of  life,  a  second  of  w'hich  moved  its 
legs  more  vigorously,  while  a  third,  which  an  ant  was  dragging 
along  by  the  beak,  seemed  scarcely  at  all  disabled. 

Description  (Plate  X.,  Fi^,  5  and  6;  and  Plate  XL,  Fig.  1). 
Lasius  niger  and  its  variety  alienus  belong  to  a  group  of  small 
ant«,  the  workers  of  which  are  about  one  sixth  of  an  inch  long, 
varjMng  from  yellowish  brown  to  dark  brown  in  color,  and  cov- 
ered with  a  fine  dense  pubescence  intermixed  with  scattered  erect 
hairs,  the  surface  therefore  appearing  dull  or  but  feebly  shining. 
The  frontal  area  is  faintly  impressed,  and  the  ocelli  are  indis- 
tinct. Their  antennae  are  12-]ointed,  the  third  antennal  joint 
shortest,  the  succeeding  joints  ^adually  longer.  The  maxillary 
palpi  are  long  and  slender,  six-jointed.  Between  the  base  of  the 
abdomen  and  the  thorax  is  a  short  segment  compressed  above 
into  a  flattened  vertical  brownish  scale,  not  distinctly  notched 
above.    The  anal  opening  is  circular. 

These  two  forms  are  very  closely  related,  and  the  differences 
exhibited  do  not  seem  to  warrant  more  than  varietal  separa- 
tion, although  some  authors  treat  them  as  distinct  species.  In 
typical  niger  the  average  size  is  larger,  the  color  of  the  female 
and  worker  is  usually  darker,  and  tne  antennal  scape  and  the 
tibiae  bear,  among  the  usual  pubescence,  scattered,  nearly  erect, 
hairs,  which  are  not  usually  apparent  in  alienus. 

The  Gbass  Root  Louse. 
(Scbizoneura  panicola,  Thos). 

(Plate  Vin..  Flff.  6:  and  Plate  IX>.  Flff.  1). 

This  species  was  discovered  on  the  roots  of  Panicum  glabrum 
and  other  grasses  bv  Mr.  H.  Pergande,  at  St.  Louis,  Mo.,  in 
November,  1877,  and  first  descril^d  by  Dr.  Thomas,  in  1879, 
in  the  Eighth  Report  of  the  State  Entomologist  of  Illinois.  The 
first  observations  of  its  occurrence  in  this  State  on  corn  were 
made  in  1883,  and  it  has  been  seen  by  us  more  or  less  abund- 
ant on  the  roots  of  various  plants  every  year  during  the  past 
eleven  years.  Its  economic  importance  is  but  small,  owing  to 
the  usually  trivial  numbers  in  which  it  occurs  on  corn,  and  the 
evanencent  character  of  its  attack.  It  is  often  important,  how- 
ever, that  the  corn  farmer  should  be  able  to  distinguish  it  from 
the  far  more  dangerous  corn  root  aphis— a  matter  of  no  diffi- 
culty to  a  fairly  good  observer.  It  may  be  told  at  once  from 
that  species  by  its  white  or  yellowish  color,  and  by  the  absence 
of  the  projecting  cornicles  or  honey-tubes  characteristic  of  Aphis, 
these  being  replaced  in  the  present  species  by  a  pair  of  minute 
circular  oijenings  on  the  hinder  part  of  the  back,  each  delicately 
rimmed  with  brown,  and  surrounded  by  a  small  dark  patch. 
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This  root  louse  has  been  identified  bj  Prof.  Osborn  as  an  alter- 
nate form  with  a  species  of  the  same  genus,  S,  corni,  Fabr.,  from 
the  leaves  of  the  dogwood  (U.  S.  Department  of  Agriculture,  Di- 
vision of  Entomology,  Bulletin  No.  22,  p.  40);  but  from  aU 
available  evidence  I  am  not  yet  satisfied  that  the  species  here  de- 
scribed as  S.  panicola  ever  leaves  the  ground  except  to  fly  from 
the  roots  o!  one  food  plant  to  those  of  another.  It  has  been  found 
by  us  in  various  underground  situations  from  the  early  part  of 
April  until  the  latter  part  of  November,  as  is  shown  by  the  fol- 
lowing table,  which  gives  also  the  plants  on  which  it  occurred. 


Date. 

Younff. 

Adult  windless 
females. 

Pupie. 

Winized 
fem^es. 

Apr.           6 

In  loflr,  with  ante. 

Apr.     ]t-2& 

In  breedinflr  case; 
on    irrasa    roots 
with  ante. 

Apr.          12 

Bom  in    breeding 
oaffe. 

May          16 

Hetarla  in  oat  field. 

Setarla  in  oat  field. 

May     17-ao 

Born   in  breeding 
cage. 

May          28 

Corn. 

May          24 

Younflr  fsrtkMB, 

May          26 

Grass  In  oat 

May         28 

Younff  flrass  in 
oorn^eld. 

June         1 

Setarla  in  oorn 
field. 

Setarla  in  com 
field. 

Betaria  in  eom 
field. 

Betaria  in  corn 

June        10 

Grass  in  oorn  field. 

Grass  In  corn  field. 

June        IS 

Com  (188S)  and 
Setarla. 

Oom(U84). 

June        16 

Setarla. 

June         17 

Corn. 

Corn. 

June         23 

Com  and  Panlcum. 

Corn. 

June        25 

Setarla. 

^Setarla.  ffrass. 

Com,  blue-grtai 
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EDste. 

Tounic. 

Adalt  winffless 
females. 

Pupffi. 

Winged 
females. 

Jane         26 

Smartweedin  corn 

Smartweed  in  com 

Jane         89 

Panioum. 

Jane         90 

Timothy  in  com 
Held. 

Timothy  in  corn 
field. 

July             S 

Timothy. 

Jal7           » 

Betaria.  Panioum. 
and  corn. 

Betaria.  Panicum. 
and  corn. 

Betaria.  Panicum. 
and  corn. 

Jaly           15 

Setaria  in  corn 
field. 

Betaria  in  com 
field. 

Betaria  in  com 
field. 

Betaria  in  com 
field. 

July           85 

. 

Borffhum. 

Jalj           28 

Corn  roots. 

Corn  roots. 

Jolj           31 

Sorghum  and  Pani- 
com. 

Borffhum  and  Pani- 
ounL 

AofiT.            4 

Panloam  and  com. 

Panioum  in  sor- 
ghum field. 

Panioum  in  sor- 
ffhum field. 

kug.          11 

Qraas. 

Grass  and  sor- 
ffhum. 

Oct.            8 

Borffhum. 

Oct           10 

Grass. 

Oct.           12 

On  sorffhum  roots. 

Oct          20 

Com  in  breedinff 
oaffe. 

Nov.       as 

Lasius  burrows  in 
corn  field. 

From  the  above  table  we  learn  that  this  grass  root  louse  has 
been  found  by  us  on  corn  ten  times,  as  follows:  Mav  23,  June 
13  (twice),  17,  23,  25,  July  13,  28,  August  4,  and  October  20 
(in  breeding  cage).  Other  plants  from  the  roots  of  which  it  has 
been  taken  are  as  follows:  sorghum  (five  times)  July  25,  31, 
August  11,  and  October  2  and  12;  timothy  (twice)  June  30  and 
July  3;  blue-grass  (once)  June  25;  grass  (seven  times)  May  24, 
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26,  28,  Juue  10,  25,  Auffuet  11,  October  10;  Panicum  (five  times) 
June  23,  29,  July  13,  31,  and  August  4;  Setaria  (seven  timee) 
May  16,  June  1, 13, 16,  25,  July  13  and  15;  sraartweed  (Polyg- 
onum) (once)  June  26. 

Thus  we  see  that  it  has  occurred  fifteen  times  on  cultivated 
plants,  twenty-two  times  on  the  grasses,  and  once  on  a  dicotyledo- 
nous species.  It  will  further  be  seen  that  it  does  not  appear  to 
show  a  decided  preference  for  any  single  food  plant  at  any  certain 
time  of  the  year.  A  general  preference  for  grass  roots  is  shown, 
however,  by  the  fact  that  in  several  cases  where  the'  roots  of  corn 
and  grass  were  closely  intertwined,  the  Schizoneura  was  found 
upon  the  latter  only.  It  occasionally  occurs  on  the  roots  of 
gr£LS8  in  fields  planted  with  wheat,  oats,  etc.,  and  wherever  it  is 
found  in  cultivated  fields  it  is  usually  much  the  most  abundant 
in  those  which  were  in  sod  the  previous  year.  We  have  found 
it  very  common  in  the  viviparous  wingless  form  on  the  roots  of 
various  perennial  grasses — blue-grass,  timothy,  and  several  na- 
tive species — as  the  sod  was  broken  up;  and  there  is  little  doubt 
that  plants  of  this  class  furnish  its  principal  sustenance. 

LIFE  HISTORY. 

The  life  history  of  this  species  is  still  incomplete,  all  our  ob- 
servations applying  only  to  viviparous  females,  winged  and 
wingless.    The  winter  is  parsed  in  the  latter  stage,  at  least  in 

!)art,  as  is  proven  by  the  occurrence  of  adult  wingless  viviparous 
emales  as  early  as  April  5,  in  a  log,  on  grass,  attended  by 
LasiuB  iDteijectus,  and  as  late  as  November  25,  in  the  burrows 
of  L,  alienus,  in  a  corn  field.  Tne  accompanying  table  shows 
that  the  young  have  been  found  a«  early  as  April  12  and  as  late 
as  August  11.  In  the  former  case  they  were  born  in  a  breeding 
cage  from  stem-mothers  introduced  April  5,  and  in  the  latter 
they  were  taken  from  the  roots  of  "grass"  in  a  sorffhum  field. 
Between  these  dates  they  have  been  found  frequently  in  May, 
June,  and  July  upon  the  roots  of  various  food  plants,  such  ba 
corn,  grass,  Setaria,  smartweed  (Polygonum),  timothy,  Pani- 
cum, and  sorghum. 

The  '*pup8e"  (showing  wing-pads)  have  been  collected  five 
times,  as  follows:  May  26,  June  1,  July  13  and  15,  and  August  4. 

The  winged  viviparous  female  (winged  pseudogyne)  has  been 
found  by  us  eight  times,  as  follows:  June  1  on  Setaria  roots  in 
corn  field ;  June  10  on  grass  roots  in  corn  field ;  June  13,  17, 
and  23  on  roots  of  corn ;  June  25  on  grass  roots,  on  com,  and 
on  blue-grass;  July  13  on  roots  of  Setaria,  Panicum,  and  com; 
and  July  15  on  Setaria  roots  in  corn.  Almost  every  year  during 
the  past  ten  years  we  have  taken  the  winged  pseudogyne  during 
the  month  of  June,  and  but  twice  (July  13  and  15)  in  any  other 
month.     Pupae  of  this  form  have  occurred,  however,  August  4. 
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June  25,  1889,  winged  forms  were  observed  migrating  from  a 
corn  field  to  a  pasture-^mostly  blue-greiss.  They  came  from  the 
roots  of  corn  and  grasses,  in  the  corn  fields,  to  the  upper  leaves 
of  smartweed,  corn,  and  other  plants,  and,  after  resting  there  a 
few  minutes,  rose  vertically  into  the  air  and  flew  very  rapidly, 
with  the  wind,  to  an  adjoining  field  of  blue-grass,  where  they 
were  taken  in  great  numbers  by  sweeping. 

The  early  spring  history"  of  this  species  is  best  indicated  by 
notes  made  April  5,  1884,  by  my  assistant,  Prof.  H.  Garman, 
now  of  the  State  College  of  Kentucky.  Root  lice  whose  identifi- 
cation as  Schizoneura  panicola  has  latjely  been  verified  by  us, 
were  obtained  b.y  him  April  5  from  a  nest  of  ants  of  the  species 
Lasiua  inteijectus,  which  had  established  themselves  in  a  rotten 
log  at  the  edge  of  a  corn  field  near  Bloomington,  111.  This 
nest  contained  likewise  a  number  of  eggs  of  aphides  probably  not 
of  this  species.  The  collection  made  wa«  exposed  to  a  colony  of 
ants  of  the  species  above  mentioned,  which  heui  been  kept  in  a 
Lubbock  formicary  during  the  winter,  with  the  result  that  the 
ant«  from  the  field  were  driven  away  and  the  Sehizoneura  and 
aphis  eggs  were  seized  upon  and  carried  away  into  the  burrows 
of  the  colony.  Here  all  were  cared  for  during  about  three  weeks, 
when  the  observations  terminated.  A  tuft  of  blue  grass  was 
placed  within  reach  of  the  ants,  and  upon  this  the  root  lice 
were  colonized  and  began  to  breed  April  12,  the  young  there 
born  being  alive  and  in  good  condition  April  25. 

According  to  another  experiment,  begun  by  Mr.  C.  M.  Weed 
May  16,  1§87,  a  windless  female  of  this  species  obtained  from 
the  roots  of  Setaria  in  an  oat  field  was  placed  on  that  plant 
in  a  breeding  cage.  The  next  day  she  had  moulted  and  ^iven 
birth  to  young,  additions  to  her  brood  being  made  at  inter- 
vals to  May  21,  when  the  observation  terminated. 

On  the  26th  of  May  the  winged  pupae  found  in  an  oat  field 
preponderated  greatly  over  all  the  other  forms  and  stages;  a 
fact  possibly  to  be  accounted  for  by  the  relatively  scanty  food 
supply  in  that  situation,  and  the  consequent  necessity  for  mi- 
gration elsewhere.  June  10,  on  the  other  hand,  in  a  corn  field 
where  winged  specimens  were  present  in  large  numbers,  the 
great  majority  of  those  observed  were  wingless  females  in  vari- 
ous stages. 

The  closely  related  Sehizoneura  corni  lives  from  September 
until  June  on  the  dogwood  (Cornus),  and  from  June  until  Sep- 
tember on  the  roots  of  certain  grasses.  Our  collections  contain 
species  of  S,  corni  from  the  dogwood,  but  the  most  careful  in- 
vestigation of  our  large  collection  of  root  lice  fails  to  reveal  any 
evidence  of  its  ever  having  been  taken  here  on  the  roots  of  corn. 

RELATIONS  TO  ANTS. 

The  accompanying  table  shows  that  our  first  and  last  collec- 
tions for  the  year  were  not  from  the  root«  of  plants,  but  from 
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the  winter  nests  of  ants;  and  here  the  grass  louse  evidently  hi- 
bernates. When  these  nests  are  broken  np,  the  ants  evince  no 
choice  between  the  root  lice  and  their  own  young  in  their  eager 
and  heroic  efforts  to  cairy  them  to  places  of  safety. 

In  the  spring  the  ants  dig  new  burrows  around  the  roots  o* 
certain  plants,  and  convey  their  charges  to  these  new  habita- 
tions; and  during  the  summer  they  chan^  them  from  one  food 
plant  to  another,  as  the  varying  condition  of  the  plants  and 
the  requirements  of  the  root  lice  may  demand.  In  return  for 
these  favors,  this  Schizoneura  permits  the  ants  to  feed  not  only 
upon  the  "honey-dew"  coming  from  the  cornicles,  but  also  on  a 
waxy  substance  excreted  from  pores  in  the  sides  of  the  ab- 
domen. We  have  several  times  seen  the  ants  gathered  about  a 
detached  mass  of  this  wax,  and  apparently  eating  it. 

The  ants  collected  in  attendance  on  this  root  louse  all  belong 
to  the  following  forms:  Formica  scbaufussU  Mayr  (Plate  XI., 
Fig.  2),  once  in  attendance;  L.  interjectva,  Mayr;  L.  niger,  Linn., 
and  its  variety  alienus,  Forst;  and  L,  ffavus,  DeGeer.  The  ant 
last  mentioned  is  perhaps  most  commonly  found  in  charge  of  it, 
the  other  species  of  Lasius  mentioned  differing  but  little  with  re- 
spect to  the  frequency  of  their  occurrence  in  this  relation. 

So*  far  as  now  known,  this  insect  is  little  likely  to  call  for  re- 
medial measures,  as  corn  is  liable  to  injury  by  it  only  after 
grass,  and  the  damage  is,  at  most,  slight  and  evanescent. 


Wingless  Viviparous  Female  (Plate  IX.,  Fig.  1). — Body  ovate, 
more  or  less  elongate,  dirty  white  with  a  yellowish  tinge,  with  a 
variably  developed  pattern  of  yellowish  fuscous  markings  in  the 
adult,  dotted  with  white  at  the  origin  of  the  minute  hairs  which 
are  scattered  over  the  smooth  surface  of  the  body. 

Head  rather  small,  but  longer  than  the  succeeding  segments, 
uniformly  yellowish  dusky,  with  a  darker  spot  each  side  of  the 
median  line,  a  little  in  advance  of  the  eye.  Antennae  attaining 
middle  of  side  of  metathorax,  not  very  thick,  somewhat  hairy, 
especially  on  outer  joints,  colored  like  the  head;  apical  joints 
dark  brownish,  spur  n3arly  black,  third  joint  pale  except  near 
apex;  six-jointed,  IV  and  V  nearly  equal,  V  a  little  the 
longer;  IV  about  twice  as  long  as  thick;  III  nearly  or  quite 
as  long  as  IV  and  V  combined,  and  equally  thick;  II  about 
three  fourths  as  thick  as  I,  and  III  half  a43  thick  as  I;  I  and 
II  together  two  thirds  the  length  of  III  alone;  and  VI  half 
longer  than  V,  the  spur  constituting  one  fourth  of  its  length. 
V  bears  the  usual  rouad  sensorium,  place!  upon  a  slight  pro- 
longation of  the  apex  beneath.  On  VI,  at  the  base^of  the  spur, 
is  a  round  sensorium,  posterior  to  which  are  three  or  more 
smaller  nensoria.    The  eyes  are  quite  variable  in  the  extent  of  the 
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black  pigment,  biit  usually  of  good  size.  The  posterior  tuber- 
cle is  aistinct,  and  bears  three  equidistant  oval  lenses  radiat- 
ing from  the  apex  of  the  tubercle.  Rudimentary  ocelli  sometimes 
visible. 

The  pro  thorax  bears  above  an  irregular  oblique  spot,  with  dark 
outline,  on  each  side  of  the  disk.  Dark  lines,  in  line  with  these 
spots,  lie  on  each  side  in  the  transverse  thorSiCic  sutures,  becoming 
double  posteriorly,  and  from  these  a  double  row  of  small  spots 
continues  to  the  tip  of  the  abdomen,  sometimes  obscured  by  the 
discal  markings  of  the  segments.  The  four  segments  behind  the 
head  are  almost  entirely  fuscous,  except  on  the  suture  and  at 
the  sides  of  the  first  abdominal  segment.  The  three  or  four  seg- 
ments preceding  the  cauda  are  yellowish  fuscous  except  near  the 
lateral  margin.  The  other  abdominal  segments  show  faint  mot- 
tled fuscous  bands.  The  cornicles  are  very  distinctly  indicated 
by  fine  dark  rings  nearly  level  with  the  surface,  surrounded  by  a 
dark  blotch.  Cauda  very  short,  subtriangular,  not  projecting, 
it  and  the  anal  plate  yellowish  fuscous,  hairy. 

Beneath  slightly  paler  than  above,  with  markings  of  similar 
color;  legs  and  beak  brownish  yellow.  The  beak  attains  the 
base  of  the  abdomen,  last  two  joints  dark  brownish  yellow, 
tip  black.  The  basal  two  joints  are  together  about  twice  as 
long  as  the  third  and  fourth  combined.  The  third  joint  is 
slightly  broader  than  the  others,  about  as  long  as  broad;  the 
fourth"  joint  is  half  longer,  pale-ringed  just  before  the  tip.  Legs 
nearly  smooth,  femora  darker  apically,  tibiae  paler  except  at 
base  and  apex,  claws  dark,  large.  The  abdomen  has  a  marginal 
row  of  dark  blotches,  in  which  are  situated  the  spiracles,  and 
above  these,  a  large  subcircular  excretory  pore  on  segments  1-4 
and  7.  A  similar  large  oval  pore  lies  just  below  the  lateral 
margin  of  the  prothorax.  These  are  homologous  with  the  tuber- 
cles of  the  corn  root  louse,  and  perhaps  with  the  cornicles  also. 
Below  the  spira^^les  is  a  row  of  dark  spots  in  the  sutures.  The 
seventh  segment  bears  the  usual  transverse  oblong  brownish 
yellow  plate. 

length  1.5  mm.,  breadth  .9  mm.,  antenna  .5  mm. 

Described  from  numerous  specimens  from  roots  of  grass  and 
corn. 

The  young  show  the  usual  differences  of  size  and  color,  and 
proportionate  greater  length  of  appendages.  The  antennae  have 
out  five  joints,  the  third  proportionally  shorter. 

Pwpa.— Oval,  more  elongate,  yellowish  white,  head  and  thorax 
dusky,  no  distinct  markings  except  the  double  row  of  spots. 
Antennae  about  attaining  bnse  of  posterior  wing-pads,  with  su- 
ture between  III  and  IV  imperfect.  Wing-pads  attaining  middle 
of  second  segment  beneath,  posterior  pair  pale,  turned  down- 
ward more  than  the  anterior,  which  are  brownish  dusky.  Plate 
of  seventh  segment  beneath  indistinctly  marked.  Tip  of  ab- 
domen hairy. 
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Length  1.13  mm.,  breadth  .6  mm.,  antenna  .38  mm. 
DeBcribed  from  five  specimens  found  on  grass  roots. 

Winfi^ed  Viviparous  Female  (Plate  VIII.,  Fig.  6).— Elongate, 
smooth,  with  sparse  inconspicuous  hairs,  dirty  whitish,  varied 
with  fuscous  and  dark  brownish,  dotted  with  white  at  origin 
of  hairs.  Head  above  and  mesothorax  above  and  below  dark 
brownish,  edges  of  meso-  and  meta-thoracic  plates  with  blackish 
outlines.  Remaining  surface  markings  fuscous  brown,  sutures 
whitish. 

AntennflB  fuscous  brown,  apex  darker,  base  of  third  joint  paler, 
basal  two  joints  one  half  thicker  than  the  others;  IV  a  little 
more  than  twice  as  long  as  thick,  V  a  little  longer,  VI  nearly 
half  longer  than  IV,  the  spur  three  eighths  of  its  length;  III 
about  equal  to  V  and  VI  combined;  I  and  II  combined  about 
equal  to  VI.  Sensoria  distinct,  one  at  tip  (beneath)  of  joints  III, 
I V ,  and  V,  and  at  base  of  spur  on  VI,  last  two  quite  large,  that 
on  VI  accompanied  by  the  usual  group  of  smaller  sensoria. 
Often  one  at  middle  also  of  III,  and  sometimes  a  third  near  by 
it.  Eyes  brownish  black,  ocelli  distinct.  A  pale  notch  on  hinder 
margin  of  head  just  within  each  eye. 

Prothorax  with  a  dusky  band  anteriorly,  behind  this  a  pair 
of  large  transverse  spots,  sometimes  a  small  pair  behind  these. 
Mesothorax  with  pale  spots  at  sides.  Metathorajc  with  a  nar- 
row  transverse  mark  or  dusky  brown.  Win^  with  a  granu- 
lated surface,  veins  and  stigma  light  brownisn,  stigma  half  as 
wide  as  long  on  costal  margin;  cubital  obsolete  two  thirds  of 
distance  from  base  to  the  fork;  stigmal  vein  but  feebly  curved. 
Running  parallel  to  the  the  posterior  margin  of  the  postcostal 
vein  and  stigma,  and  separated  from  them  by  a  narrow  paler 
interval,  is  a  distinct  and  narrow  thickening  and  darkening  of 
the  wing. 

Abdominal  segments  with  a  row  of  marginal  blotches,  one  on 
each  segment.  The  double  row  of  small  spots  in  the  sutures  is 
present,  but  confused  with  the  discal  markings.  First  and  sec- 
ond abdominal  segments  each  with  a  short  transverse  discal 
band;  bands  of  next  three  segments  more  or  less  confluent, 
forming  a  fuscous  brown  patch;  sixth  segment  with  a  long  discal 
band;  those  on  seventh  and  eighth  extending:  to  margin.  Corni- 
cles distinctly  indicated  by  a  flue  dark  nng  in  the  marginal 
patch  of  the  sixth  segment.  Cauda  short,  not  projecting,  it  and 
anal  plate  fuscous  brown,  hairy. 

Beak  as  in  viviparous  female,  attaining  hind  coxae.  Prothorax 
mostlypale  beneath;  mesothorax  pale  only  around  the  coxse;  meta- 
thorax  with  blackish  transverse  line,  ends  of  latter  partly  surround- 
ing coxa\  Legs  darker  fuscous  brown,  first  tarsal  joint  promi- 
nent. In  the  suture  back  of  the  prothorax  is  an  elongate  spir- 
acle in  a  small  transverse  dusky  brownish  spot;  just  below  the 
margin  of  the  prothorax  is  a  large  oval  excretory  pore.  The 
abdomen  beneath  is  pale,  first  and  second  s^ments,  and  some- 
times the  sixth,  each  with  a  short  discal  transverse  line.  Seventh 
with  usual  oblong  dark  plate,  which  is  hairy  like  the  anal  plate. 
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An  indistinct  row  of  short  transverse  lines  in  the  sutures  ex- 
tends back  from  the  hind  coxsb  on  each  side.  Exterior  to  these 
is  a  row  of  light  brownish  spots  including  the  pale  spiracles. 
The  spot  on  the  first  segment  combines  with  the  marginal  blotch. 
In  the  blotches,  on  the  first  and  seventh  segments,  and  just  belo\V 
those  on  the  second,  third,  and  fourth  segments,  are  large 
circular  excretory  pores  similar  to  those  on  the  thorax,  out- 
lined by  a  fine  darker  line. 

Length  1.8  mm.,  breadth  .8  mm.,  antenna  .63  mm.,  fore  wing 
1.8  mm. 

Described  from  five  specimens,  three  taken  on  grass  roots,  one 
on  com  root,  and  one  resting  on  corn  leaf. 

Schizoneura  panicola,  Thomas,  is  nearly  related  in  habit  and 
structure  to  the  European  S,  venusta,  of  Passerini,  but  differs 
from  that  species,  according  to  Passerini's  very  brief  description, 
in  the  color  of  the  head  and  abdominal  fasci'ee,  which  are  light 
dusky  instead  of  black.  S.  panicola  differs  also  from  S.  venusta 
in  the  absence  of  the  discoidal  patch  on  the  abdomen,  and  in  the 
longer  beak— reaching  the  hind  coxee,  while  that  of  venusta  is 
said  to  extend  only  to  the  middle  coxae.  The  latter  species  is 
given  by  Passerini  as  occurring  in  Europe  in  autumn  on  the  roots 
of  Setaria  viridis,  S.  glauca,  S.  italica,  Panicum  glabrum, 
Eragrostis  megastachya,  and  Ceratocbloa  australis;  also  in  the 
month  of  June  on  the  rootfS  of  wheat  ("Aphididse  Italicae,^'  p.  69). 

Traina  erigeronenais,  Thos. 

(Plate  IX..  Fig.  2.) 

This  root  louse  is  included  here  because  it  has  been  found  a 
few  times  in  corn  fields  under  circumstances  to  indicate  its 
probable  occurrence  on  the  roots  of  corn  itself.  It  is  not  strictly 
a  corn  insect,  however,  so  far  as  we  now  know. 

We  have  at  hand  specimens  of  the  wingless  viviparous  female 
that  have  been  taken  as  follows:  March  19,  (situation  not  given); 
April  1,  from  an  ant  hill  {Lasius  mixtus),  on  grass  and  a  dicot- 
yledonous weed;  April  5,  under  a  log  at  edge  of  corn  field  at- 
tended by  Laaius  niger;  April  8,  at  roots  of  old  corn;  April  9, 
from  an  ants'  nest;  April  11,  from  roots  of  blue-grass,  attended 
by  Lasius  interjectus;  April  23,  from  nests  of  Lasius;  April  26, 
in  Lasius  nest  in  old  log;  May  7,  taken  in  corn  field;  November 
25,  from  roots  of  Panicum,  in  corn  field,  with  ants.  Thus  we 
see  that  this  species  has  been  collected  here  once  in  March, 
seven  times  in  April,  once  in  May,  and  once  in  November. 

Specific  determinations  have  been  made  of  the  following  species 
of  auta  attending  this  root  louse:  Lasius  niger,  L.  mixtus,  and 
L.  inteijectus.  It  is  attended  by  about  the  same  species  of  ants 
as  the  other  root  lice  treated  in  this  publication,  and  the  range 
of  food  plants  as  shown  above  is  also  about  the  same  as  those 
given  for  several  other  species. 
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Haying  a  large  series  of  this  perplexing  species,  which  is 
quite  evidentlj  the  same  as  that  described  by  Dr.  Thomas  in 
the  Eighth  Report  of  this  office  (p.  168)  as  a  Tychea,  and  again 
by  Mr.  0.  W.  Oestlund,  in  his  "List  of  the  Aphididee  of  Minne- 
sota'' (p.  56)  as  Tychea  radicola,  a  full  description  is  here  sub- 
mitted,  from  which  it  may  be  seen  that  an  imperfect  knowledge 
of  the  species  has  caused  conflicting  statements.  The  number  of 
antennal  joints,  as  well  as  other  characters,  throw  it  out  of 
Tychea,  and  place  it  in  Trama,  as  defined  by  Koch. 

Wingless  Viviparous  Female. — Body  broad-ovate,  very  convex^ 
abdomen  often  subglobose,  surface  smooth,  dirty  whitish,  a  few 
sparse  hairs  on  antennse  and  legs. 

Head  rounded  on  front  and  sides,  base  broad,  about  twice  the 
length,  an  oblong  dusky  spot  extending  from  the  base  of  the 
beak  over  the  vertex,  between  the  antennsB,  nearly  to  the  posterior 
margin  of  the  head,  wider  behind,  divided  by  a  whitish  median 
line.  Fully  developed  antennse  with  six  distinct  joints,  dusky 
whitish,  darker  apically,  the  spur  or  sometimes  the  entire  apical 
half  of  VI  dark  brown  or  blackish,  tip  i-eaching  posterior  mar- 
gin of  mesothorax.  Joint  I  very  short,  transverse ;  II  nearly  as 
thick  as  1  at  apex,  but  narrowed  strongly  towards  base,  about 
one  half  longer  than  I;  III  still  longer,  but  not  as  long  as  I  and 
II  combined,  about  twice  as  long  as  thick;  IV  as  long  as  II;  V  as 
long  as  III,  or  a  little  shorter,  wider  apically:  VI  broad  fusi- 
form when  seen  from  above,  thickest  near  middle,  tapering  to 
base  and  to  apex  of  spur;  basal  part  of  VI  as  long  as  V,  spur 
about  one  fourth  of  total  length  of  joint.  Even  in  some  good-sizpd 
examples  the  suture  between  joints  III  and  IV  is  imperfect,  and 
these  two  joints  are  shorter,  especially  IV,  which  becomes  dis- 
tinctly shorter  than  II.  In  other  specimens  of  the  same  lot,  for 
example  one  1.8  mm.  long.  Ill  and  IV  are  much  shortened  and 
completely  united  into  one  joint,  which  is  very  little  longer  than 
VI.  V  is  also  shorter,  being  about  as  long  as  II.  Sensoria 
moderate  in  size,  round,  one,  as  usual,  at  apex  of  V  and  one  at 
base  of  spur  on  VI,  with  one  or  two  very  indistinct  minute  sen- 
soria  adjoining  it  on  the  posterior  side.  Eyes  small,  ocular 
tubercle  feebly  elevated,  with  three  lenses  as  usual. 

Thorax  and  abdomen  unicolorous,  prothorax  separated  from 
mesothorax  by  a  lateral  constriction,  in  front  of  which  the  side 
margin  is  subangulate.  The  dorsum  is  provided  with  numerous 
glands  for  the  secretion  of  a  waxy  substance,  which  rises  in 
short  columnar  tufts  from  each  gland,  giving  an  appearance  of 
rows  of  tubercles.  Alcohol  soon  dissolves  most  of  the  excretion, 
and  even  obliterates  all  traces  of  many  of  the  glands.  These 
glands  are  arranged  in  regular  series,  appearing  in  fresh  speci- 
mens in  alcohol  as  clear  smooth  spots  encircled  by  a  fine  dark  line. 
There  are  six  longitudinal  rows,  each  with  one  gland  on  each 

•  By  0.  A.  Hart 


95 

segment^  equidistant  on  the  abdomen,  the  outer  row  bein^  at 
the  lateral  margin.  The  two  middle  rows  approach  at  the  oase 
of  the  abdomen,  and  are  close  together  on  the  thorax  aud  head, 
the  head  having  four  unequal  glands  in  ea-ch  row,  placed  within 
the  dusky  patch.  The  other  four  rows  do  not  appear  on  the 
head,  and  are  verv  indistinct  on  the  thorax,  excepting  the  pro- 
thoraiCic  spot  of  the  outer  row,  which  is  small  but  distinct,  and 
below  the  side  margin,  those  on  the  other  thorsicic  segments 
being  dorsal.  On  the  abdomen,  the  outer  row  consists  of  large 
lateral  spots;  the  seventh  segment  has  but  four  spots,  two  lat- 
eral and  two  dorsal,  the  latter  small  and  inconspicuous.  Corni- 
cles wanting.  The  anal  plate,  cauda,  and  a  short  and  narrow 
transverse  band  on  the  eighth  segment  above,  are  light  yellow- 
ish brown,  a  whitish  line  on  the  anal  plate  just  behind  the  cauda. 
Anal  plate  strongly  prominent,  subglobose,  very  convex  below 
and  more  flattened  above,  minutely  scabrous,  clothed  with 
rather  long  incurved  hairs;  cauda  represented  by  a  shorter  sub- 
triangular  elevated  plate  on  its  upper  surface, 

B^ak  brownish  dusky,  tip  black,  attaining  or  slightly  surpass- 
in|^  hind  coxse,  apical  joint  about  as  long  as  last  antennal 
joint,  penultimate  joint  about  half  as  long,  and  somewhat 
thicker,  being  about  a^s  long  as  thick;  lunate  marks  at  its  base 
distinct;  apparent  basal  joint  slender,  about  two  and  a  half 
times  as  long  as  the  apical  two  combined.  Legs  rather  short, 
light  brownish  dusky,  coxae  paler,  sutural  lines  brown  about 
coxflB,  two  distinct  claws  and  two  tarsal  joints  on  all  the  legs,  tarsi 
and  claws  dark;  fore  legs  very  close  to  head.  Prothoracic 
spiracle  light  brown,  distinct,  below  the  lateral  gland.  Abdom- 
inal spiracles  each  in  the  posterior  margin  of  a  small  brownish 
spot,  anterior  margin  of  spiracles  finely  outlined  in  black; 
Sometimes  an  inner  row  of  light  brown  spots,  one  beneath  each 
abdominal  spiracle.  Seventh  ventral  segment  with  a  thickened 
and  slightly  darker  plate  at  middle,  which  has  at  each  end  a 
group  of  sparse  hairs.  A  few  hairs  on  the  ventral  segments 
preceding  the  seventh. 

Length  of  body  2.2  mm.,  greatest  width  (across  abdomen  at 
middle)  1.1  mm.,  antenna  .55  mm. 

The  young  are  more  slender,  with  longer  beak  and  five-jointed 
antennsB,  or  four-jointed  in  the  youngest. 

Described  from  ten  lots  of  specimens. 

The  cauda  and  anal  plate  and  antennal  structure  will  dis- 
tinguish this  species,  in  case  the  glands  are  not  evident,  from 
the  others  infesting  corn. 

Forda  occidentalism  n.  sp. 

(Plate  IX..  Fig.  8.) 

Another  root  louse  which  has  been  found  on  corn  in  unim- 
portant numbers  is  a  species  of  Forda,  here  described  as  new. 
It  seems  to  be  mainly  a  grass  root  louse,  and  has  been  taken 
by  us  eight  times,  as  foRows:    April  4,  (no  situation  given); 
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April  10,  on  Capsella  bursa-paatoris,  attended  by  Formica  fusca 
ga^atea;  April  11,  on  roots  of  blue-grass  in  edge  of  corn  field, 
with  Lnsius  iaterjectus;  April  23,  from  a  nest  of  Latins;  April 
28,  in  blue-grass  sod,  attended  by  Lasius  niger;  April  30,  in  a 
pasture,  with  Lasius  niger;  May  7,  in  a  corn  field;  May  31,  on 
roots  of  corn,  on  sod  ground,  attended  by  Lasius. 

It  will  be  seen  that  i^ese  collections  have  all  been  made  in 
early  spring,  and  with  but  two  exceptions  in  the  month  of  April. 
The  life  history  of  this  species  is  thus  unknown. 


Wingless  Viviparous  Female.— Bodj  oval  or  ovate,  smooth, 
uniform  light  glaucous  green,  sutures  not  conspicuous,  body 
and  appendages  sparsely  covered  with  fine  and  rather  short 
hair. 

Head  rather  broad  and  subtruncate  in  front,  width  at  base 
about  twice  its  length.  Antennae  distant,  each  in  a  short  broad 
groove  or  impression,  five-jointed  in  the  mature  individual, 
moderately  long  and  slender,  attaining  the  sides  of  the  meta- 
thorax,  slightly  darker  than  the  body,  fifth  jomt  and  apex  of 
fourth  pale  brownish;   joint  I  about  twice  as  thick  as  III,  its 

I)osterior  side  about  equaling  its  basal  diameter;  II  a  little 
onger  and  more  slender,  about  twice  as  lon^  as  thick;  III  the 
most  slender  and  much  the  longest  joint,  bemg  nearly  twice  as 
long  as  I  and  II  combined;  lY  and  Y  about  equal,  each  longer 
than  II,  and  combined  about  three  fourths  as  long  as  III,  spur  of 
Y  tapering,  short,  extending  beyond  thesensorium  about  as  far 
as  the  diameter  of  Y  at  base.  On  the  lower  side  of  the  apex  of  IV 
is  a  large  round  sensorium,  and  at  the  base  of  the  spur  of  Y  is 
an  extremely  large  one,  semicircular  or  sublunate,  fully  as  wide 
as  the  diameter  of  III,  strongly  convex,  glassy  and  apparently 
transparent  when  looked  through  in  profile.  Two  or  three  mi- 
nute sensoria  adjoin  it  on  the  distal  side,  next  the  spur.  On 
one  antenna  there  is  an  additional  sensorium  on  lY  towards 
the  base.  Eyes  moderately  large,  placed  near  the  posterior 
angle  of  the  liead,  ocular  tubercle  broad  and  rather  high,  show- 
ing in  alcoholic  specimens  three  oval  lenses,  their  long  axes  radi- 
ating from  the  apex  of  the  tubercle. 

Prothorax  set  off  from  remainder  of  body  by  a  slight  con- 
striction or  deepening  of  the  suture,  and  usually  showing  an 
oblique  impression  on  each  side  above.  Remaining  body  seg- 
ments without  distinct  markings  or  structures  above,  gradually 
shorter  to  posterior  extremity.  Eighth  segment,  cauda,  and  anal 
plate  pale  brownish,  the  former  small  and  short,  the  cauda  re- 
duced to  a  subtriangular  plate  on  the  upper  surface  of  the  anal 
plate,  the  latter  one  half  longer  than  the  cauda  and  as  long  as 
the  seventh  segment,  semiglobular,  minutely  scabrous,  clothed 
with  fine  short  hair,  a  white  line  adjoining  the  apical  margin  of 
the  cauda. 
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Beneath,  colored  843  above;  beak  long  and  slender,  reaching 
middle  of  abdomen  in  adult,  base  and  apical  joint  pale  brown, 
the  latter  tipped  with  black,  as  thick  as  joint  II  of  the  antennae, 
and  as  long  as  antennal  joints  I  and  II  combined;  penultimate 
joint  half  as  long,  and  one  half  wider  than  its  length ;  apparent 
basal  joint  about  twice  as  long  as  the  apical  two  combined,  pale 
and  slender.  Le^  moderately  long,  each  with  two  distinct  claws 
and  two  tarsal  jomts;  coxae  slightly  darker.  Seventh  ventral  seg- 
ment often  dark,  eighth  concealed  at  middle,  anal  plate  beneath 
with  color  and  surface  as  above.  Spiracles  pale  brownish,  very 
inconspicuous.    No  glands  or  tubercles  seen. 

Length  of  body  2.1  mm.,  greatest  width  1mm.,  antennae  .75  mm. 

The  young  are  similar  to  the  adult,  antennae  five-jointed,  III 
a  little  shorter  than  in  the  adult. 

Described  from  six  lot«  of  specimens. 

The  clear  pale  green  color,  gi'eatly  elongated  third  antennal 
joint,  very  large  sensoria,  and  absence  of  cornicles,  easily  dis- 
tinguish this  species  from  other  root  lice. 

Tjchea  brevwornis,  n.  sp. 

(Plate  IX..  ¥ig,  4.) 

This  species  of  root  louse  is  not  important,  and  has  not  beett 
known  to  occur  in  destructive  numbers,  but  from  its  occasional 
presence  on  corn  roots,  it  deserves  mention  along  with  others^ 
of  its  group  and  habits. 

A  colony  of  this  Tychea  was  found  on  corn  roots  at  Normal,. 
111.,  on  the  28th  of  July.  The  specimens  in  this  collection  all  ap- 
pear to  be  young  pseudogynes,  or  wingless  viviparous  females,. 
from  about  one  third  to  two  thirds  grown.  A  large  adult  wing- 
less viviparous  female  was  taken  on  the  25th  of  October  from 
an  ants'  nest  in  a  pasture  field  near  Champaign. 

Description.* 

Wingless  Viviparous  Fe/7/a7e.— Body  broad-oval,  pale  dirty 
whitish  in  alcoholic  specimens,  smooth,  sutures  not  distinct. 

Head  short,  rather  narrow  between  antennae,  but  very  broad 
at  base,  which  is  more  than  three  times  as  long  as  the  frontal 
margin,  the  union  between  head  and  prothorax  being  very  close; 
lateral  margins  concave,  a  pale  dusky  brown  patch  occupying 
the  anterior  surface  between  the  antennae,  terminating  behind  with 
a  semicircular  irregular  margin,  not  extending  towards  the  acute 
lateral  angles  nor  attaining  the  hind  margin.  It  is  divided  by  a 
median  whitish  line,  on  each  side  of  which  is  a  white  glandular 
dot.  An  angular  brownish  patch  also  surrounds  each  eye.  An- 
tennae short,  but  rather  slender,  hardly  surpassing  the  posterior 
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margin  of  the  prothorax,  five-jointed,  uniform  light  brownish, 
with  pale  sutures;  1  short,  twice  as  thick  as  III,  and  not  as 
long  as  thick:  II  one  half  longer  than  I  and  nearly  twice  as  long 
as  thick;  III  nearly  as  long  as  I  and  II  combined;  IV  very 
short,  about  as  long  as  thic^ ;  V  as  long  as  III,  with  a  short 
cylindrical  spur  about  one  half  the  diameter  of  the  segment,  and 
scarcely  as  long  as  the  diameter  of  this  joint  at  the  base. 
Sensoria  rather  small  and  inconspicuous,  round,  one  as  usual 
at  the  apex  of  IV  beneath,  and  one  at  the  base  of  the  spur  of 
V.  Eye^  distinct,  contiguous  to  the  prothoracic  margin,  ocular 
tubercles  feebly  elevated,  with  the  usual  three  lenses.  Prothorax 
very  indistinctly  separated  from  head,  but  distinctly  marked  o5 
posteriorly  by  the  deepening  of  the  suture  on  each  side  and  the 
more  rapid  widening  of  the  body  just  behind  it.  Upon  the  ab- 
dominal segments  appear  traces  of  four  large  excretory  glands 
on  the  dorsal  surface  of  ea^ch  segment.  No  cornicles.  Cauda 
and  anal  plate  light  yellowish  brown,  very  short  and  broad, 
the  former-  at  the  apex  of  the  abdomen,  the  latter  on  the  ventral 
surface,  not  visible  from  above. 

Beneath  vellowish,  a  faint  yellowish  brown  tint  between  the 
posterior  legs.  Beak  short,  seldom  attaining  the  middle  coxae, 
and  about  as  long  as  the  antennee,  bave  and  apical  half  light 
brownish  yellow,  extreme  tip  blackish;  apical  joint  about  equal 
in  diameter  and  length  to  the  second  antennal  joint;  penulti- 
the  lunate  marks  at  its  base  distinct;  apparent  basal  (second) 
mate  joint  a  little  shorter  and  about  equal  in  length  and  breadth, 
joint  considerably  longer  than  the  apical  two  combined,  and 
rather  slender.  Leg8  light  yellowish  brown,  moderately  long, 
the  anterior  coxae  closely  embracing  the  ba«e  of  the  head,  the 
others  widely  separated  from  each  other  by  the  broad  flattened 
meso-  and  meta-stornum,  the  middle  legs  being  nearly  as  far 
apart  as  the  posterior  pair,  the  anterior  about  half  as  far.  Two 
distinct  claws  and  two  tarsal  joints  on  all  the  legs.  Ex- 
terior to  each  leg  is  an  irregular  longitudinal  spot  of  pale 
dusky  brown,  the  spots  near  the  anterior  legs  uniting  with  those 
on  the  head  which  surround  the  eyes.  Spiracles  brownish^  dis- 
tinct. Seventh  segment  with  a  transverse  thickened  plate  at 
middle  beneath,  light  yellowish  brown  posteriorly. 

Length  of  body  1.8  mm.,  breadth  1.1  mm.,  antenna  .42  mm. 

Described  from  two  lots  of  specimens. 

The  European  analogue  of  this  species  is  Tjchea  phaaeoli. 

Geoica  squamosa,  n.  g.^n.  et  sp. 

(Plate  IX..  Fie.  5  and  C;  and  Plate  X.»  Yig,  1.  2,  and  3.) 

Among  the  minor  aphid  insects  of  the  corn  plant  is  a  small 
whitish  or  yellowish  mealy  species,  occurring  with  ants  and  in 
their  nests  in  corn  fields  and  elsewhere  often  enough  to  attract 
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the  attention  of  any  close  observer  of  the  corn  root  insects,  but 
never  yet  numerous  enough  in  our  observations  to  do  any  per- 
ceptible harm. 

The  following  chronological  list  shows  its  dates  of  occurrence 
in  our  collections,  its  forms,  its  food  plants,  and  attendant 
ants: 

Jan.   20,  timothy  roots;  Lasius;  viviparous  female. 

Feb.  13,  in  ffrass  roots;  in  Lasius  colony;  oviparous  female. 

Mar.     9,  sod,  by  fence,  near  corn  field ;  Labius  niger. 

"     21,  in  last  year's  corn  hill;  burrows  of  Lasius. 

'*     23,  in  la49t  year's  corn  hill;  burrows  of  Lasius. 
"     26,  sod ;  several  nests  of  Lasius  niger. 

**     29,  sod,  along  fence   between  corn  field  and  pasture;  L. 
niger;  eggs. 
Apr.     1,  grass  roots  and   a   dicotyledonous   weed;  large  nest 
Lasius  mixtus. 

"       4,  roots  of  shepherd's  purse;  Lasius  niger. 

"       5,  breeding  cage;  young,  from  eggs  of  Mar.  29. 

*•       6,  on  roots  of  old  corn  and  under  boards. 

"     10,  roots  of  shepherd's  purse;  Formica  fusca  gagaies, 

"     19,  ^a>S8  roots,  in  meadow;  Lasius  niger, 

'^     26,  m  blue-grass  sod;  frequent  in  nests  of  Lasius  niger. 
May     7,  grass;  Lasius  nest. 

"       8,  timothy  roots. 

"       9,  roots  of  young  oats  in  corn  ground. 

"     19,  sod ;  Lasius  niger, 

*'     19,  on  corn  roots  in  old  sod  ground,  one  with  beak  in  root; 
Lasius  niger. 

**     21,  on  corn  roots  in  grass  ground ;  Lajsius  niger, 

*^     21,  on  corn  roots  in  grass  around. 

*'     21,  on  corn  roots,  meadow  last  j'ear;  one  killed  by  mite; 
Lasius  niger. 

**     24,  on  com  roots,  grass  ground;  Lasius  niger. 

"     25,  on  young  grass  roots. 

"     28,  on  corn  roots;  Lasius  niger. 

**     29,  on  corn  roots;  Lasius  niger. 

*'     31,  in  Lasius  nest. 

"     31,  corn  roots,  sod  ground;  Lasius;  pupa,  showing  wing- 
pads. 

**     31,  in  sod;  Lasius  niger. 

**     31,  on  blue-grass  roots;  in  Lasius  nest;  pupae. 
June     1,  young  corn  roots  and  base  of  stalk,  sod  ground,  one 
fourth  the  corn  infested. 

**       1,  corn  roots,  sod  ground. 

**       5,  breeding  cage;  winged  female  from  pupa?  of  Mar.    31. 

**       6,  corn  roots,  abundant,  sod  ground;  Solenopsis  debilis. 

"     13,  corn  roots,  sod  ground. 
July  14,  clover  roots. 

**     15,  on  roots  of  corn. 

*'     28,  on  roots  of  corn. 
Aug.  11,  on  roots  of  clover  (twice). 
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Sept.  25,  on  roots  of  P&nicum  crus-galli]  Lasius. 
Oct.   15,  timothy  roots;  oviparous  female. 
"      20,  com  roots. 

"      28,  timothy  roots;  male  and  viviparous  female. 
"      29,  in  meadow;  Lasius  niger;  oviparous  female. 
Nov.  19,  blue-^ass  and   timothy  in  corn  field ;   oviparous  and 
viviparous  females  and  young. 
"     24,  corn  field;  burrows  of  Lasius. 
"     24,  about  roots  of  com;  oviparous  female. 

We  see  from  the  above  list  that  this  species  has  been  foand 
on  the  roots  of  the  following  plants : 

Corn  (seventeen  times),  Apr.  6,  Mav  19,  21  (three  times),  24, 
28,  29,  31,  June  1  (twice),  6,  13,  July  15,  28,  Oct.  20,  Nov. 
24.    Also  in  corn  hill  of  previous  year  (twice).  Mar.  21  and  23. 

Oats,  May  9.  '  . 

Timothy  (five  times),  Jan.  20,  May  8,  Oct.  15,  28,  Nov.  19. 

Blue-grass  (three  times),  Apr.  26,  May  31,  Nov.  19. 

Panic-grass  (P&nicum  cvvs-galli),  Sept.  25. 

Grass  (five  times).  Feb.  13,  Apr.  1,  19,  May  7,  25. 

*'Sod"  (six  times).  Mar.  9,  26,  29,  May  19,  31,  Oct.  29. 

Clover  (three  times),  July  14,  and  Aug.  11  (twice). 

Shepherd's  purse  (twice),"  Apr.  4  and  ±0. 

A  dicotyledonous  weed,  Apr.  1. 

Thus  it  is  shown  that  of  the  forty-seven  sets  of  specimens  of 
this  species  in  the  collections  of  the  State  Laboratory  of  Natural 
History  eighteen  were  taken  from  the  roots  of  cultivated  plante, 
twenty-one  from  roots  of  grasses,  three  from  clover,  three  from 
weeds,  and  two  or  three  from  ants'  burrows  but  not  on  plants. 

The  fact  that  it  has  been  found  on  corn  much  oftener  than 
on  other  plants  does  not  necessarily  mean  that  it  affects  this 
plant  to  a  greater  extent  than  others,  as  in  our  investigations 
corn  has  been  examined  more  frequently  than  the  others  men- 
tioned. 

It  must  be  noted  that  this  species  has  been  seen  but  once  in 
a  field  that  was  not  in  grass  tne  previous  year;  viz.,  May  9,  on 
roots  of  oats  in  old  corn  ground. 

It  often  occurs  in  the  formicaries  of  ants  with  other  species  of 
root  lice,  mealy  bugs  (Dactylopius),  and  coccinellid  larvae.  Col- 
lections were  not  always  made  of  the  ants  in  attendance,  but  a 
careful  study  of  the  eighteen  lots  of  ants  taken  in  company 
with  this  root  louse  shows  that  Lasius  niger  has  been  so  taken 
fifteen  times,  and  the  following  species  once  each:  Lasius  mixtus, 
Formica  fusca  gagates,  and  Solenopsis  debilis.  During  the 
winter  and  early  spring  these  lice  have  been  found  wandenng  in 
the  burrows  of  Lasius  niger,  still  guarded  and  cared  for  by  the 
ants. 
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The  five  known  forms  of  this  insect  are  as  follows:  the  egg, 
wingless  pseudogyne  or  viviparous  female,  pupa,  winged  pseu- 
dogyne,  and  the  wingless  sexed  form,  consisting  of  true  oviparous 
females  and  of  males.  The  eggs  have  been  found  in  spring,  from 
which  the  young  root  lice  have  hatched  in  the  first  part  of 
April.  These  are  viviparous,  and  ^ive  birth  to  another  genera- 
tion of  the  same  kind,  and  successive  generations  follow  during 
the  entire  summer.  Young  have  been  taken  in  nearly  every 
collection  here  during  the  summer  months. 

In  the  fall,  usually  in  October  and  November,  the  viviparous 
form  gives  birth  to  true  sexed  individuals,  males  and  oviparous 
females.  These  copulate  and  the  females  lay  their  eggs  in  the 
loose  earth  arouna  the  roots  of  plants  in  the  ant  burrows  in 
which  they  are  kept.  The  ants  keep  these  eggs  during  the  win- 
ter and  spring,  and  from  them  in  due  time  the  young  viviparous 
root  lice  hatch.  Thus  the  circle  of  life  continues.  It  is  shown, 
however,  by  our  collections  that  some  of  the  lice  also  live  dur- 
ing the  winter  on  the  roots  of  plants,  in  the  formicaries  of  ants, 
most  of  these  being  viviparous  and  young;  but  the  oviparous 
form  sometimes  occurs  there  during  the  winter  or  very  early 
part  of  the  spring. 


This  plant  louse  is  closely  allied  to  certain  species  commonly 
placed  in  Tychea,  a  genus  of  the  Rhizobiina^,  which  is  a  sub- 
family whose  members  have  not  hitherto  been  known  to  acquire 
wings.  A  careful  study  of  the  winged  individual  bred  from  a 
pupa  shows  that  it  is  a  new  ^neric  type  most  nearly  related 
to  Hormaphis,  of  the  Pemphiginee;  and  as  Tychea  seems  to 
contain  at  least  two  dissimilar  groups  of  species,  whose  only 
bond  of  union  is  a  resemblance  in  the  number  and  length  of  the 
antennal  joints,  it  will  be  well  to  divide  the  genus,  retaining  the 
old  name  for  the  typical  species,  such  as  pbaseoli  and  brevicor- 
nis^  and  placing  set&rise  and  its  allies  together  with  the  present 
species  at  the  foot  of  the  Pemphiginae,  as  a  new  genus,  for 
which  the  name  Geoica  is  now  proposed.  Here  also  belongs 
the  species  described  by  Buckton  as  Endeis  carnosa,  which  surely 
is  not  an  Endeis  at  all.  Tycbea  panicU  Thos.,  is  apparently  a 
young  Rhizobius. 

GEOICA t  n.  gen. 

Antennae  5-jointed,  not  anuulated,  first  and  second  joints  short, 
third  longest,  fourth  and  fifth  shorter,  subequal,  often  connate, 
the  fifth  with  a  short  thick  spur  at  tip.  Sensoria  present  on  the 
third  antennal  joint  of  the  winged  individual,  and  in  all  of  the 
forms  at  the  apex  of  the  fourth  joint  and  base  of  spur  on  fifth, 
the  latter  sensorium  lunate  in   the  winglons  individuals.    None 
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6 resent  on  the  tibisB  of  the  oviparous  female.  Eyes  distinct. 
ieak  rather  short  and  thick,  last  two  joints  longer  than  basal 
portion.  Fore  wings  with  the  stigma  large,  the  cubital  simple, 
obsolete  basally,  the  two  discoidals  united  at  base.  Hind  wings 
without  discoidal  vein.  Two  distinct  tarsal  joints  and  tw^o  claws 
on  all  the  legs.  Anal  plate  flattened,  drawn  forward  dorsally 
and  compressing  middle  of  posterior  segments,  cauda  short, 
transverse,  inconspicuous.  Cornicles  and  excretory  glands  want- 
ing. 

O,  squamosa,  n.  sp. 

Wingless  Viviparous  Female  (Plate  IX,,  Fig.  5  and  6).— Body 
broadly  ovate,  more  or  less  distinctly  and  widely  margined* 
sutures  distinct,  surface  alutaceous.  General  color  whitish  to 
pale  straw-color,  covered  with  a  mealj'  excretion.  Entire  sur- 
face, including  antennae  and  leg^s,  with  light  brown  points  from 
which  arise  short  thick  scale-like  hairs,  the  basal  half  of  each 
erect,  but  near  middle  strongly  and  often  almost  rectangularly 
bent  backwards,  the  apical  half  of  those  on  the  vertex  appar- 
ently flattened  and  expanded;  a  large  brush  of  hairs  at  tip  of 
abdomen.  In  alcoholic  specimens,  a  varying  pattern  of  dark 
brown  longitudinal  lines  radiating  from  the  cauda,  above  and  be- 
low, usuali3'  four  each  side  of  middle,  which  unite  on  each  side  at 
the  base  of  the  abdomen,  and  often  extend  upon  the  thorax  as  a 
ingle  stripe;  lines  usually  dilated  at  the  sutures.  At  the  base  of 
jhe  abdomen  the  inner  pair  diverge;  the  outer  pair  are  more 
isolated.  A  similar  marking  is  sometimes  seen  in  other  species; 
it  relates  perhaps  to  internal  structure. 

Head  short,  a  small  brown  spot  each  side  of  middle,  and  an 
indistinct  pale  median  line.  Antennse  robust,  attaining  the  side 
of  the  mesothorax,  usually  *flve-jointed.  in  the  adult,  but  joints 
III  and  IV  often  coalesced  more  or  less,  the  point  of  union 
marked  by  a  distinct  constriction.  The  apex  is  faintly  fuscous. 
I  and  II  are  subequal,  about  as  long  as  thick,  rounded,  I  very 
slightly  thicker  than  II,,  remaining  joints  nearly  as  thick  as  II; 
III  longest,  nearly  or  quite  as  long  as  I  and  II  combined;  IV 
about  as  long  as  II;  V  longer,  but  not  as  long  as  III,  apical 
spur  short  and  thick,  its  diameter  nearly  half  that  of  the  joint, 
and  slightly  longer  than  thick,  its  length  being  about  one  fifth 
the  entire  length  of  the  joint.  At  the  apex  of  IV  is  a  round 
sensorium,  and  at  the  base  of  the  spur  of  V,  and  partly  encir- 
cling it,  is  a  rather  large  lunate-reniform  one,  with  a  minute 
one  between  it  and  the  spur,  the  latter  group  especially  sur- 
rounded by  dense  minute  pubescence.  Other  joints  without  sen- 
soria.    Eyes  very  small,  black. 

Prothorax  broad,  not  constricted,  with  a  brown  impressed  pit 
at  the  middle  of  each  half  dorsally:  remaining  body  s^ments 
with  brown  spots  and  transverse  lines  in  the  sutures"  two  longi- 
tudinal series  usually  distinct,  one  at  the  inner  limit  of  the  im- 
Eressed  margin,  the  other  about  one  third  of  the  width  of  the 
ody  from  each  side.     No  trace  of  cornicles.    Anal  plate  large, 
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longitudiDalljr  oblong,  subtruncate  at  tip.  flattened  above,  fus- 
cous, strongly  retracted  among  the  dorsal  segments  just  pre- 
ceding, and  but  slightly  projecting  behind,  the  cauda  represented 
only  by  a  small  transverse  plate  at  base;  preceding  two  or  three 
s^ments  strongly  arcuate,  brown  at  middle. 

Beneath,  color  same  as  above.  Rostrum  very  robust,  yellowish 
fuscous  at  base,  distal  segment  fuscous,  tip  blackish,  reaching 
posterior  margin  of  meso thorax.  Basal  portion  less  than  twice 
as  long  as  thick,  la«t  joint  a  little  longer,  penultimate  half  as 
long  as  last  and  about  twice  as  thick.  Legs,  including  coxsb, 
yellowish  fuscous,  with  blackish  sutures,  sparsely  hairy,  moderately 
long.  Thoracic  spiracles  in  dark  spots  behind  and  exterior  to 
the  anterior  and  middle  coxae,  abdominal  spiracles  in  a  row  of 
similar  spots  on  each  segment.  Below  the  spiracles  is  a  row  of 
dark  spots  in  the  sutures,  and  dark  points  often  occur  midway 
between  adjacent  spiracles.  The  seventh  segment  has  a  trans- 
versely oblong  brown  spot  at  middle  as  usual.  Genital  valves 
brown,  often  concealed. 

Length  1.9  mm.,  greatest  width  1.4  ram.,  antenna  .4  mm. 

The  youn^  are  paler,  more  elongate,  with  longer  beaks,  and 
clearly  four-jointed  antenme. 

Described  from  a  large  series  of  examples  usually  taken  in 
ants'  nests  upon  the  roots  of  various  grasses  and  other  plants, 
or  wandering  in  the  galleries. 

Pupa  (Plate  X.,  Fig.  1).— This  is  very  similar  in  general 
color-markings  and  vestiture  to  the  viviparous  female,  but  is 
more  elongate.  The  antennoe  are  as  in  tne  viviparous  female, 
and  are  flve-jointed ;  the  eyes  are  large  and  well  developed,  oc- 
cupying the  entire  side  of  the  head  back  of  the  antennae,  the 
posterior  tubercle  distinct.  The  head  and  thorax  are  darker 
than  the  abdomen,  metathorax  darker  than  mesothorax,  win^- 
pads  also  darker  towards  tips,  attaining  side  of  second  abdomi- 
nal segment.  Prothorax  slightly  longer  than  in  the  viviparous 
female;  abdomen  exactly  as  in  that  form.  Head  and  first  two 
segments  of  thorax  beneath  darker  than  the  remaining  body 
segments. 

Length  1.95  mm.,  breadth  Imra. 

Described  from  two  specimens,  taken  May  31  of  different  years. 

Winged  Viviparous  Fein/ile  (Plate  X.,  Figs.  2  and  3).— The 
single  specimen  in  our  poHseHsion  is  not  in  good  condition,  and 
cannot  be  fully  described.  The  head  and  thorax  are  blackish, 
the  abdomen  pale,  with  dark  spots  at  the  sides  of  the  segments 
above,  and  transverse  discal  bands.  The  antennae  are  more 
slender  than  in  the  wingless  female;  joints  I  and  II  are  verv 
short  and  subequal,  III  twice  as  long  as  I  and  II  combined,  IV 
and  V  equal,  the  two  combined  about  equal  to  III,  spur  of  V 
about  half  as  thick  as  the  basal  portion,  and  a  little  longer 
than  thick,  subcylindrical.  On  the  lower  side  of  III  are  eight  or 
nine  large  sensoria  arranged  in  a  single   row ;  and  two  can  be 
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seen  on  V.  The  wings  are  not  large,  subcostal  vein  broad, 
stigma  lar^e,  radial  vein  strong,  outer  two  thirds  straight, 
directed  a  little  above  the  tip  of  the  wing,  cubital  obsolete  at 
base,  beginning  below  middle  of  stigma.  Diseoidal  veins  united 
for  a  short  distance  at  base.  Hind  wings  with  but  a  single 
vein,  the  discoidals  entirely  absent. 

Described  from  one  individual,  bred  about  June  5  from  a  pupa 
taken  May  31  from  blue-gra^s  roots  in  a  Lasius  nest. 

Among  material  taken  in  the  fall  and  winter  I  find  two  addi- 
tional  forms  presenting  constant  differences,  and  from  what  I 
know  of  the  forms  of  related  species,  I  believe  them  to  be  the 
sexed  individuals,  and  therefore  describe  them  here. 

Wingless  Ov. parous  Feflia/e.^.— Somewhat  smaller  than  the  vivip- 
arous female,  easily  recognized  by  the  absence  of  the  peculiar* 
thick,  angularly  bent,  scale-like  hairs  which  constitute  the  vesti* 
ture  of  the  viviparous  female  at  all  ages,  these  being  replaced  by 
fine  short  erect  hair»,  straight  or  nearly  so,  a  little  longer  and 
more  distinct  in  younger  specimens.  AntenntB  clearly  4-jointed 
in  all  specimens  "seen.  Spots  about  and  near  spiracles  usually 
well  marked.  Genital  valves  distinct  in  adult.  No  trace  of 
sensoria  other  than  the  usual  ones  on  the  last  two  antennal 
joints.    Otherwise  as  in  the  viviparous  female. 

Length  1.85  mm.,  breadth  1.25  mm. 

Jlfa7e.^— Small,  morw  oval,  abdomen  less  expanded,  color  as 
in  the  viviparous  female,  surface  clothed  with  long  ei-ett 
hairs,  less  fine  and  more  conspicuous  than  in  the  supposed 
oviparous  female.  AntennsB  distinctly  4-jointed,  I  and  II  com. 
bined  about  equal  to  IV;  III  a  little  longer.  Beak  somewhat 
longer  than  in  the  preceding  forms.  Rows  of  abdominal  spots 
more  approximate  on  each  side,  hairs  of  back  arranged  in  rows 
more  distinctly  than  in  the  young  of  the  form  just  described. 
Anal  plate  more  projecting,  "eighth  segment  more  prominent. 
Otherwise  not  different  from  the  forms  already  described.  Sen- 
soria of  last  two  antennal  joints  as  usual. 

Length  .8  mm.,  breadth  .41  mm.,  antenna.  .28  mm. 

As  in  related  species,  a  careful  search  fails  to  reveal  any  other 
sensoria,  such  as  those  which  appear  in  the  sexed  individuals  of 
Jipbis  maidiradicis. 

The  Woolly  Grass  Root  Louse. 
{Rbizobius  spicatus,  n.  sp.) 

(Plate  X..  Fig.  4.) 

Another  grass  root  louse,  belonging  to  the  genus  Rhizobius, 
and  here  described  as  K,  spicntus,  has  been  encountered  occa- 
sionally on  corn  in  oui-  studies  of  the  insect  enemies  of  that  plant. 
It  is  represented  in  our  collections  by  six  lots  of  specimens,  of 
which  one  was  obtained  from  a  corn  field  at  Urbana  April  1,  a 
second  from  grass  roots  July  20,  a  third  from    corn  roots  at 
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Tamaroa,  Perry  county,  October  5,  another  from  roots  of  crab- 
grass  {Panicum  prolifeiuni)  at  the  same  time,  another  from 
grass  roots  October  10,  and  the  last  from  a  corn  field  Decem- 
ber 5. 

The  April  and  October  specimens  were  adults,  except  that  with 
those  taken  October  5  were  sometimes  a  few  young,— full-grown 
females  placed  singly  in  small  cavities  underground,  each  being 
accompanied  by  a  small  group  of  young.  These  cavities  were 
at  various  depths,  from  just  beloW  the  surface  to  six  inches 
underground,  and  were  lined  with  a  bluish  waxy  excretion, 
doubtless  derived  from  the  woolly  coating  of  the  root  lice. 

The  July  specimens  and  those  brought  in  December  5  were 
young,  the  latter  about  half  grown. 


\YiDgl%S8  Viviparous  Female, — Body  white  or  cream  color  in 
alcoholic  specimens,  oval  or  elliptical,  covered  when  alive  by  a 
bluish  white  cottony  excretion;  a  few  sparse  short  hairs. 

Head  short,  subtriangular,  narrowly  rounded  in  front.  An- 
tenDSB  very  nhort,  scarcely  surpassing  the  posterior  angles  of 
the  head,  spike-like  in  forin,  brown  or  dusky,  sutures  white.  I 
short  and  thick;  II  equally  thick  and  a  little  longer,  being 
about  as  long  as  thick;  diameter  of  remaining  joints  nearly 
equal,  about  two  thirds  that  of  II;  III  nearly  one  half  longer 
than  thick;  IV  a  little  shorter  than  thick;  V  somewhat  more 
slender,  about  as  long  as  III,  subconic,  with  a  few  very  short 
hairs,  spur  minute,  dark  brown.  No  distinct  sensoria  visible. 
Eyes  black,  minute,  near  posterior  angles  of  head. 

Thoracic  segments  not  very  short,  sides  of  body  feebl^'^  sinuate 
inwardly  at  posterior  angles  of  prothorax.  A  row  of  dark 
brown  spots  lies  near  the  margin  on  each  side  of  the  body,  one 
in  each  sutui-e.  There  are  also  four  longitudinal  rows  of  dark 
spots  on  the  dorsum,  at  about  egual  distances  across  it,  one 
spot  on  each  segment,  usually  indistinct.    They  appear  as  small 

Eale  brown  spots,  consisting  "of  a  central  brown  dot  surrounded 
y  a  fine  brown  ring.  There  also  sometimes  appears  a  pattern 
of  longitudinal  lines  similar  to  that  noted  in  Ueoica  squamosa, 
consisting  of  six  line.=^,  grouped  in  three  paiis,  the  lines  of  each 
pair  rather  near  together  on  the  abdomen,  and  diverging  on  the 
first  abdominal  segment,  those  of  each  side  uniting  on  the 
thorax  into  a  single  band,  often  absent.  No  trace  can  be  seen  of 
cornicles  or  tubercles. 

Beneath  whitish,  beak  and  legs  brownish.  Beak  short,  rather 
slender,  reaching  about  half  way  between  fore  and  middle  coxm; 
last,  two  joints  about  as  long  an  basal  portion.  La.st  joint  about 
twice  as  long   as  thick,  tip  black.     Penultimate  joint  one  half 

•  By  0.  A.  Hart. 
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shorter  and  somewhat  wider,  being  about  as  long  aa  broad. 
Legs  short,  middle  and  hind  coxee  eqfuidistant,  anterior  coxfB 
about  half  as  far  apart.  First  tarsal  joint  minute,  but  present; 
claws  two,  minute  on  posterior  legs.  Venter  of  abdomen  marked 
with  a  row  of  indistinct  transverse  brown  spots  in  the  sutares, 
and  often  with  longitudinal  darker  lines,  a  pair  each  side  of  the 
median  line,  and  another  line  exterior  to  these.  Spiracles  dis- 
tinct, in  minuteblackish  rings.  Anterior  spira'-le  slightly  elevat- 
ed. Anal  plate  ventral,  not  elevated,  eightli  dorsal  segment 
visible  behind  it  from  below;  anal  and  genital  apertures  trans- 
verse, brownish. 

Length  1.8  ram.,  breadth  .7  mm.,  antenna  .12  mm.  The  young 
are  broader,  with  proportionally  longer  legs. 

Described  from  six  lots  of  specimens. 

The  Chermesinae  are  doubtless  the  lowest  plant  lice,  and  most 
nearly  related  to  the  Coccidse.  The  affinities  of  Rhizobius  seem 
to  be  in  this  direction,  and  it  is  also  closely  related  to  the  other 
Rhizobiinee,  most  of  which  would  probably  prove  to  be  Pem- 
phiginae  if  the  winged  forms  were  known.  It  would  therefore  seem 
a  more  natural  arrangement  to  place  the  Rhizobiinas  above  in- 
stead of  below  the  Cnermesinae,  as  it  now  stands,  bringing  it 
next  to  the  Pemphiginae. 

Although  the  species  are  generally  credited  with  only  one 
tarsal  jomt  and  one  posterior  claw,  I  am  inclined  to  think 
that  a  minute  first  tarsal  joint  of  the  usual  form  is  really  pres- 
ent; and  the  claws  of  the  posterior  tarsus,  although  smaller 
than  the  others,  seem  to  be  both  distinctly  present  in  the  species 
here  described. 

No  winged  forms  of  Rhizobius  have  ever  been  reported,  vet 
there  is  iu  our  collections  a  singular  pupa,  evidently  of  this 
genus  but  of  a  different  species,  having  well-developed  wing-pads. 

Rhizobius  paDJcJy  Thos.,  (Tycbea  pauici)  is  closely  related  to 
this  species,  but  differs  distinctly  in  the  antennsB  and  beak. 
Rhizobius  pow^  Thos.,  appears  to  be  a  Dactylopius. 

The  Sorghum  Mealy  Bug. 
{Dactylopius  sorghiellus,  Forbes.)* 

(Plate  X..  FiK.  7  and  8.) 

This  mealy  bug  is  an  oval,  distinctly  segmented,  reddish  or 
fleBh-colored"  insect,  covered  with  a  bluish  waxy  bloom,  and  com- 
monly bears  a  thicker  mass  of  waxy  substance  imbedding  the 
bases  of  a  tuft  of  bairs  at  the  tip  of  the  abdomen.  It  is  about 
.07  inch  loDg,  and  about  as  thick  as  wide,  its  width  between  a 
third  and  a  half  of  its  length.  It  has  a  pair  of  short,  eight- 
jointed  antennoe,  and  a  black  simple  eye  on  each  side  of  the  head. 

It  is  of  common  occurrence  on  corn,  generally  infesting  the 
roots,  and  usually  found  only  where  the  corn  has  been  planted 

♦  CoccuB  Borghiellua,  Forbes.  Fou;teeiith  Rep.  State  Ent,  III.  p.  7J. 
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on  Bod.  It  is  doubtless  normally  a  grass  insect.  It  was  first 
reported  by  me  in  1885  as  a  sorghum  insect,  and  described  un- 
der the  name  of  Coccus  sorgbiellus  in  my  Fourteenth  Report  as 
State  Entomologist  of  Illinois  (p.  71).  It  has  since  been  found 
by  us  on  corn  (roots,  leaf  sheath,  and  leaf),  on  sorghum  (August 
4),  and  on  the  roots  of  June  grass,  timothy,  and  probably 
other  meadow  and  pasture  grasses,  clover,  and  cocklebur  {Xan- 
tbium  stivmarium).  It  is  commonly  attended  by  ants,  especially 
the  species  most  frequently  acting  as  host  to  the  corn  root  aphis, 
Laaiua  niger  and  its  variety  aJienus.  It  sometimes  passes  the 
winter  in  their  nests,  where  we  have  seen  ants  feeding  on  the 
waxy  surface-covering  of  the  mealy  bugs. 

Its  methods  of  multiplication  are  similar  to  those  of  the  plant 
lice,  viviparous  females  producing  young  in  spring,  and  a  sexual 
ovipajous  generation  appearing  in  fall.  We  have  found  adults 
in  the  eartb  on  the  roots  of  grass  (timothy)  March  24,  and 
have  collected  them  from  earth,  among  the  roots  of  clover,  May 
14.  May  15  we  have  taken  them  from  the  roots  of  young  corn 
with  the  small  brown  ant  Lasius  niger  alienus  in  attendance, 
and  May  17  have  seen  adults  and  half-grown  young  together 
in  the  same  situation.  The  young  thus  seem  to  make  their  first 
appearance  for  the  year  in  the  early  part  of  May.  May  18  and 
19  many  specimens  were  obtained  on  corn  roots  at  Champaign, 
and  at  Polo  in  northern  Illinois,  those  at  the  former  place  rap- 
idly producing  young  by  viviparous  generation.  Tnese  were 
at  this  time  scattering  over  the  corn  plant,  and  were  most 
abundant  in  the  youngest  folded  leaves.  This  mealy  bug  has 
also  been  collected  by  us  May  20  at  Mendota,  and  May  21,  24, 
28,  30,  and  31  at  Champaign,  adults  and  young  occurring  on 
both  corn  and  gra-ss  (pasture  sod),  usually  with  the  above- 
mentioned  ant  in  charge.  June  5  it  was  found  on  June  grass, 
behind  the  ensheathing  part  of  the  leaf,  and  the  6th  and  16tb 
on  corn  roots  again,  and  the  13th  on  the  roots  of  young  cockle- 
bur  in  a  corn  field — here,  also,  in  charge  of  Lasius  alienus.  Our 
remaining  collections— one  in  July,  three  in  August,  and  two  in 
October— all  contained  adults,  those  for  October  either  eggs  or 
young  also.  October  20  a  single  reddish  brown  female,  with 
legs  of  a  similar  color,  was  found  on  the  outer  surface  of  a  corn- 
leaf  sheath  about  four  inches  from  the  ground,  surrounded  by 
a  little  speck  of  flocculent  material  containing  many  eg^.  Oc- 
tober 25  adults  and  young— whether  oviparous  or  viviparous 
does  not  appear  from  our  notes— were  taken  together  in  old 
pasture  ground  near  Champaign,  attended  by  the  two  common 
species  of  ants  mentioned  above.  No  males  of  this  species  have 
yet  been  recognized. 

DESCRIPTION. 

The  body  is  oval,  distinctly  segmented,  .07  of  an  inch  long  by 
.027  inch  wide,  and  .024  inch  deep.  The  surface  is  covered  by 
a  bluish  bloom,  and    a   waxy   mass   imbedding  the  bases  of  a 
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cluster  of  loDg  hairs  commonly  adheres  to  the  anal  extremity. 
The  antennae  are  short,  reachfng  to  the  coxae  of  the  first  pair 
of  legs,  and  distinctly  eight-jointed,  the  first  two  joints  thick 
(the  first  much  the  thicker)  and  about  equal  in  length,  the 
third  as  long  as  the  second  but  narrower,  the  fourth  the  shortest 
of  all,  and  about  as  wide  as  long.  Each  of  the  following  joiots 
is  slightly  larger  and  longer  than  the  preceding,  and  the  eighth 
is  enlarged  to  a  kind  of  club,  as  wide  as  the  second  joint  and 
very  nearly  as  long  a.s  the  sixth  and  seventh  together.  The 
rostrum  is  very  short,  two-jointed,  conical,  projecting  from  be- 
tween the  bases  of  the  first  pair  of  legs.  It  is  not  as  lonp:  as 
the  femur,  and  its  width  is  about  half  its  length.  The  maxillary 
filaments  are  four  in  number,  and  when  extended  reach  the  ab- 
domen. The  eyes  are  placed  upon  the  sides  of  the  head  at  a 
distance  behind  the  ba^es  of  the  antenna?  about  equal  to  the 
first  joint  of  the  latter.  They  are  black  and  simple,  each  con- 
sisting of  a  single  ocellus.  "  The  tarsi  are  all  1-jointed,  two 
thirds  as  long  as  the  tibiae,  and  tapering  regularly  to  the  claw. 
This  is  strongly  curved,  with  a  pair  of  slender  capitate  hairs, 
longer  than  the  claw  itself,  springing  from  its  base.  The  tibiae 
and  the  femora  are  of  about  equal  length;  the  anteuDse  and 
le^s  are  slightly  hairy,  and  the  body  nearly  smooth,  only  a  few 
mmute  hairs  being  scattered  over  the  surface.  There  are  also 
a  few  long  hairs  at  the  tip  of  the  abdomen.  The  latter  is  two- 
lobed  and  emarginate,  with  a  small  cauda  at  the  base  of  the 
emargination,  sfightly  blackish  distally.  This  emarginatioD  be- 
comes a  cup  shaped  depression  when  seen  from  behind. 

£te^.— Oval-oblong,   subcylindrical,   about  twice    as   long  as 
thick,  brownish,  surface  smooth  and  shining. 

Length  .30  mm.,  width  .16  mm. 


109 


2.   Roots  evidently  injured  or  destroyed  by  perforations,  gnaw- 
ing, burrowing,  decay,  or  other  loss  of  substance, 
a.    Roots  eaten   away,   not   burrowed   or   perforated,  and 
without  rotten  or  withered  tips.    Tap-root  commonly 
gone  or  decayed.     White  grubs  in  soil  among  or  be- 
neath the  roots. 

THE  WHITE  GRUBS. 
Genera  Lachnosterna  and  CycIiOcephala. 

(Plate  XII..  Fiff.  1-8;  and  Plate  XIII..  Fiff.  1  and  1) 

White  grubs  or  "grub  worms"  are  amon^  the  immemorial 
enemies  ol  agriculture  on  both  sides  of  the  Atlantic,  and  in  both 
Europe  and  America  the  problem  presented  by  their  injuries  on 
the  farm  and  in  the  fruit  and  vegetable  garden  still  calls  for 
thoroughgoing  investigation  and  scientific  treatment.  In  fact, 
the  steady  increase  of  their  numbers  in  this  State— probably  con- 
nected with  the  gradual  enlargement  of  the  area  laid  down  in 
^rass— has  made  such  an  investigation  of  their  life  histories, 
habits,  and  economic  relations  simply  imperative  and  indispen- 
sable. 

They  infest  a  great  .variety  of  plants,  nearly  all  of  which  have 
an  agricultural  value,  many  of  them  being  the  great  staple  crops 
of  the  farm  and  garden.  Grasses  of  every  kind,  all  tne  small 
grains,  Indian  corn,  potatoes,  beeta,  and  the  root  crops  gener- 
ally are  liable  to  destruction  by  them,  as  well  as  strawberries 
and  young  fruit  trees,  young  evergreens,  larches,  and  young 
forest  trees  of  various  kinds. 

Like  most  other  injurious  insects  of  the  first  class,  they  are 
liable  to  great  variation  and  fluctuation  of  numbers  in  different 
localities  and  in  successive  years,  sometimes  getting  the  tempo- 
rary mastery  of  a  considerable  tract,  appropriating  nearly  its 
whole  growth  of  vegetation  to  their  own  use,  and  then,  within 
a  year  or  two,  disappearing  from  view  for  a  time  as  an  injuri- 
ous agency.  Apart  from  these  seemingly  spontaneous  fluctua- 
tions of  numbers,  they  are  most  likely  to  cause  great  loss  when 
the  crop  on  ground  infested  by  them  is  changed  by  rotation  from 
one  affording  them  an  abundance  of  food  to  one" yielding  a  rela- 
tively scanty  growth— as  when  grass  lands  are  planted  to  com. 
A  number  of  grubs  which  would  produce  no  visible  effect  in  a 
dense  sward,  may  be  sufficient  to  devour  completely  a  field  of 
young  corn. 

They  hatch  most  commonly  in  grass  lands  (although  fre- 
quently also  in  corn),  from  eggs  laid  there  by  various  kinds  of 
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beetles,  all  commonly  confused  under  the  ^neral  name  of  "June 
beetles"  or  ''May  beetles"  or  **dor-bug8.  These  large,  thick, 
short,  snuff-brown  beetles,  a  half  inch  to  more  than  three  fourths 
of  an  inch  in  length,  nearl^'^  as  thick  from  above  downwards  as 
they  are  wide,  and  about  half  as  wide  as  long,  are  universally 
known  because  of  their  great  abundance  in  May  and  June,  dur- 
ing which  months  they  fly  at  night,  filling  the  air  at  dusk  with 
their  hoarse  buzzing,  and  often  invading  lighted  rooms  in  our 
houses,  where  they  bump  and  bumble  about,  as  awkward  as 
frolicking  cart  horses.  In  this  sta-ge  the  insects  are  but  short- 
lived, the  males  dying  soon  after  the  sexes  pair,  and  the  females 
living  but  a  few  days  after  they  have  laid  their  eggs  in  the 
ground. 

The  young  grubs  hatching  among  the  roots  of  grass  or  grass- 
like plants  commence  to  feed  at  once,  and  live  in  the  earth  in 
the  larval  stage  for  at  least  two  years  (so  far  as  known),  most 
of  them  changing  to  the  dormant  pupa  from  the  middle  of  June 
to  September  of  the  second  or  third  year  after  hatching,  and 
becoming  fully  developed  "June  beetles  again,  still  in  the  earth, 
in  August  or  in  September  of  this  same  year.  These  beetles 
do  not,  as  a  rule,  emerge  from  their  earthen  cells  until  the  fol- 
lowing spring,  but  spend  the  winter  at  rest,  each  in  the  under- 
ground cavity  made  originally  by  the  grub  while  preparing  to 
pupate.  In  May  and  June  they  come  out  and  pair  and  lay  their 
eggs  as  already  related.  A  single  species  {CyciocephaJa  immacu- 
lata)  has  a  slightly  different  life  history,  the  grub  not  pupating 
until  spring. 

Our  common  and  destructive  white  grubs  all  belong  to  the 
genera  Lachnosterna  audCyclocephala,  by  far  the  greater  number 
of  species  and  individuals  to  the  former  genus,  of  which  there 
are  thirty-two  species  known  to  occur  in  Illinois  The  genus 
Cyclocephala,  on  the  other  hand,  contains  but  one  species  in 
this  State.  The  life  histories  of  these  various  kinds  are  not 
sufficiently  different  to  make  discrimination  of  species  a  matter 
of  practical  importance,  and  for  economic  purposes,  consequently, 
the  white  grubs  may  usually  be  classed  as  one. 

No  wholly,  or  even  fairly,  satisfactory  defence  against  them 
has  yet  been  discovered,  but  in  the  contest  with  so  abundant, 
so  widespread,  and  so  destructive  an  insect  even  imperfectly  pro- 
tective measures,  or  merely  palliative  ones,  are  Avorthy  of  the 
most  careful  attention.  The  practice  of  the  farmers  of  the  Old 
World,  where  a  contest  against  closely  related  insects  of  like 
habit  has  been  waged  from  time  immemorial,  is  not  usually  ap- 
plicable to  American  agriculture,  but  may  nevertheless  become 
so  as  conditions  gradually  change  with  the  denser  settlement 
of  this  country  and  a  corresponding  increase  in  the  value  of  our 
agricultural  products.  I  have  consequently  summarized  the 
economic  procedure  of  England,  France,  and  Germany  for  the 
**cockchafer  grub,"  the  ''vei  blanc,''  and  the  "engerliDg,''—t\\e 
names  by  w^hich  the  European  "white  grubs"  are  known  in  those 
countries  respectively. 
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INJURIES  TO  CORN  AND  OTHER  VEGETATION. 

The  injuries  of  the  American  white  grubs  to  corn  may  begin 
as  soon  as  the  roots  of  the  young  plant  become  large  enough 
to  attract  the  attention  of  a  hungry  insect,  and  may  range — 
axMJording  to  the  age  of  the  plant,  the  kind  of  weather,  and  the 
age  and  abundance  of  the  grubs — all  the  way  from  a  slight  and 
temporary  retardation  of  growth  to  an  immediate  and  complete 
destruction  of  all  the  corn.  An  early  loss  of  the  tap  root  ex- 
poses the  plant  to  severe  suffering  by  early  drouth,  and  it  is 
often  so  reduced  in  vigor  from  root  injury  that  it  fails  to  form 
brace  roots  at  the  proper  time,  and  hence  has  so  slight  a  hold 
upon  the  earth  that  it  cannot  keep  itself  erect  or  recover  itself 
after  prostration  by  a  windy  summer  storm. 

In  any  case  where  the  plant  is  yellowed,  or  dwarfed,  or  killed 
outright,— especially  if  these  appearances  be  most  marked  on 
the  higher,  lighter  parts  of  the  field,— the  presence  of  white  grubs 
may  be  suspected. 

As  the  roots  of  an  infested  plant  are  evidently  eaten  away, 
injury  by  the  white  grub  is  not  easily  mistaken  for  any  other, 
and  the  presence  of  the  conspicuous  insects  themselves,  in  the 
earth  among  or  beneath  the  roots,  will  commonly  confirm  the 
diagnosis.  If  they  are  not  thus  found  where  other  evidence 
points  to  them  a«  the  cause  of  the  injury,  they  may  frequently 
De  discovered  by  digging  down  a  foot  or  two  in  the  worst-in- 
jured tracts. 

As  a  fair  illustration  of  the  extent  and  general  effect  of  a  se- 
vere attack  on  corn,  our  observations  of  their  work  in  a  twenty- 
acre  field  near  Champaign,  Illinois,  are  worthy  of  detailed  re- 
port. This  field  of  rich,  black  land  had  been  heavily  fertilized 
with  straw-pile  manure  and  seeded  to  timothy  in  1884.  It  was 
pastured  continuously  until  1888,  when  it  was  left  for  hay, 
yielding  a  good  crop  of  clean  timothy  that  year.  The  sod  was 
broken  in  the  spring  of  1889,  and  planted  to  corn  May  10,  im- 
mediately  after  breaking.  This  first  planting  was  taken  by  web 
worms  and  cutworms,  but  the  second  grew  well,  and  promised 
an  excellent  crpp  until  about  tasseling  time,  when  the  owner 
noticed  that  much  of  the  corn  had  a  yellowish  and  unhealthy 
appearance,  and  that  it  blew  down  readily  when  the  ground 
was  web.  These  fallen  hills  pulled  up  easily,  and  the  roots  had 
a  stubbed  appearance,  as  if  cut  off  near  their  origin.  A  search 
in  the  earth  where  the  corn  had  stood  commonly  yielded  six  to 
twelve  white  grubs  to  a  hill.  The  crop  on  two  or  three  Hcres  of 
the  highest  land  was  a  total  failure,  and  the  yield  was  light  on 
the  lower  ground. 

RThe  following  year  (1890)  the  field  was  plowed  April  28  and 
planted  again  to  corn,  although  an  abundance  of  grubs  were 
notice  when  the  plowing  was  done.  Several  hundred  were,  in 
fact,  collected  by  us  April  28  for  breeding-cage  experiments, 
nearly  all  belonging  to  the  s]>ecies  L.  rugosa.    An  estimate  based 
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at  this  time  on  a  count  of  the  grubs  found  within  the  length  of 
a  rod  in  a  fourteen-inch  furrow,  gave  between  six  and  seven 
hundred  to  the  square  rod,  or  at  the  rate  of  two  hundred  and 
eighty-eight  pounds  per  acre.  By  the  time  the  young  corn  was 
six  inches  high  about  two  thirds  of  it  had  been  destroyed  by  the 
grubs.  The  Held  was  not  replanted,  but  about  the  10th  of  June 
it  was  twice  harrowed  and  sown  to  hemp.  On  account  of  the 
lateness  of  the  season  and  a  midsummer  drouth  the  hemp  did 
not  grow  well,  and  about  a  hundred  bushels  of  corn  were  finally 
taken  from  this  twenty-acre  field.  July  26,  in  the  part  of  the 
field  which  had  been  worst  infested,  but  three  grubs  and  a  single 
pupa  were  found  in  digging  with  a  spade  twenty  holes,  ranging 
in  depth  from  a  foot  to  twenty-six  inches.  On  the  Ist  of  Sep- 
tember a  trench  four  feet  lon^,  three  feet  wide,  and  two  feet  deep 
was  dug  in  this  same  part  with  the  result  that  only  one  adult 
June  beetle  and  two  long-dead  larvae  were  found.  In  another 
space  eight  feet  long  by  three  feet  wide  two  adult-s  and  a  single 
living  larva  were  dug  out,  all  the  foregoing  being  within  a  foot 
of  the  surface.  In  two  large  areas  turned  over  at  the  margin  of 
the  worst-infested  spot,  two  living  larvae  and  one  adult  were 
taken,  the  former  among  the  com  roots  and  the  latter  about 
ten  inches  down. 

From  these  field  observations,  and  parallel  extensive  breeding 
operations  in  the  insectary,  we  have  reason  to  infer  the  trans- 
formation to  the  imago  stage  during  the  season  of  1890  of  the 
greater  part  of  the  white  grubs  in  this  ground. 

In  1891  the  entire  field  was  sown  to  hemp;  but  in  1892,  three 
years  aft«r  breaking,  it  was  planted  again  to  corn,  and  again 
heavily  injured  by  grubs.  August  25,  a  general  survey  of  the 
field  showed  that  no  part  wa«  free  from  them,  and  that  proba- 
bly every  acre  had  been  injured  more  or  less.  The  damage  was 
most  serious  now  on  the  lower  ground,  where  a  tract  of  about 
two  acres  bore  only  a  few  scattered  stalks  with  ears.  Most  of 
the  corn  here  had  failed  to  tassel,  and  much  of  it  had  died  when 
from  eight  or  ten  inches  to  about  three  feet  high.  Patches  of  a 
rod  to  two  or  three  rods  across  on  which  the  corn  was  dead  or 
worthless  were  to  be  found  in  all  parts  of  the  field.  Nearly  all  the 
foxtail-grass  (Setaria)  had  also  been  killed,  the  roots  being  cut 
off  just  below  the  surface,  and  even  the  common  purslane  (Por- 
tulaca)  was  similarly  destroyed.  Most  of  the  grubs  were  at  this 
time  within  three  inches  of  the  surface,  and  were  well  scattered 
through  the  ground,  being  by  no  means  confined  to  the  hills  of 
corn.  In  one  selected  area  of  four  feet  square,  which  included 
only  two  corn  hills,  eighty-one  grubs  were  dug  up,  some  scarcely 
beneath  the  surface,  and  none  deeper  than  three  inches.  In  an- 
other  area  of  equal  size,  containing  three  corn  hills,  one  hundred 
and  thirty-fcix  grubs  were  found,  twenty-one  of  them  in  a  single 
hill.  Here,  however,  a  few  had  burrowed  to  a  depth  of  six 
inches.  The  grubs  were  at  this  time  apparently  from  two  thirds 
to  three  fourths  grown,  the  most  abundant  species  being  L. 
ru^osa— the  same  as  that  of  the  previous  years. 
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In  addition  to  affording  an  excellent  illustration  of  the  de- 
structive capacity  of  the  common  white  grubs,  this  record  is  of 
special  interest  as  evidence  that  L.  ruffosa  at  least  will  lay  its 
eggs  and  breed  abundantly  in  fields  of  corn.  On  no  other  sup- 
position can  we  explain  the  appearance  of  such  vast  numbers  of 
partly  grown  larvae  three  years  after  the  ground  was  broken  from 
grass  in  the  spring;  three  years,  that  is,  subsequent  to  the  latest 
time  at  which  the  eggs  copld  possibly  have  been  laid  in  the  grass. 
It  seems  very  likely  that  this  second  lot  of  grubs  was  hatched 
from  eggs  laid  in  the  corn  in  the  summer  of  1890  by  the  beetles 
which  came  out  of  the  ground  in  this  same  field.  If  this  infer- 
ence be  correct,  it  follows  that  planting  to  hemp  for  a  year  will 
not  clear  the  ground  of  grubs. 

A  somewhat  similar  inference  of  a  readiness  to  breed  in  corn 
is  to  be  drawn  from  our  observations  on  another  plot  of  about 
four  acres  on  the  University  farm  near  Urbana.  This  field, 
broken  up  in  the  spring  of  1890  and  put  into  corn,  was  planted 
in  1891  partly  to  corn,  and  partly  to  oats;  in  1892  to  oats  and 
corn  again,  but  with  the  areas  reversed;  and  in  1893  to  corn. 
On  this  the  third  year  from  sod,  more  than  half  the  corn  fell 
flat  on  the  ground  by  the  middle  of  September,  most  of  the 
roots  being  eaten  off  by  white  grubs,  of  which  three  or  four 
were  commonly  to  be  found  in  a  hill.  Owing  to  the  consequent 
weakening  of  the  plant  the  brace  roots  failed  to  form,  the  eara 
which  set  were  small  and  very  often  imperfect,  and  a  large  per- 
centage of  the  stalks  were  barren,  the  total  height  of  the  plant 
varying  from  six  or  eight  feet  to  less  than  a  foot.  Even  the 
tallest  stalks  were  slender  and  unhealthy  in  appearance,  the 
lower  leaves,  and  sometimes  practically  the  entire  foliage  of  the 
plant,  being  as  dry  and  brittle  as  in  midwinter.  Those  stalks 
which  had  been  killed  early  were  usually  so  decayed  as  to  be 
readily  pulled  apart  at  the  nodes. 

From  these  data  we  must  conclude  that  the  species  concerned — 
which  was  either  in  ve/«a  or  fusca — may  live  as  a  larva  through 
four  full  years,  making  the  entire  life  history  cover  a  five-year 
period,  or  else  that  the  eggs  were  laid  later  than  1889  in  either 
corn  or  oats. 

The  white  grubs  taken  by  us  in  corn  fields  under  circumstances 
to  satisfy  us  that  they  either  were  or  had  been  feeding  on  the 
roots  of  corn  belong  to  eight  species,  as  follows:  Lachnosterna 
fusca,  tristiSy  inversa,  hirticuhi.  rugosa,  gibbosa,  and  i/icAs,  and 
Gyclocephala  immaculata.  Of  these  L,  fuscn,  inversa,  and  rugosa 
are  much  the  most  common  in  such  situations;  and  to  them  by 
far  the  greater  part  of  the  damage  done  to  corn  by  the  white 
grubs  in  central  Illinois  must  be  attributed. 

Next  to  Indian  corn,  the  crop  most  generally  and  seriously  in- 
jured in  Illinois  by  grubs  is  grass;  and  bore  the  loss  is  the  more 
serious  because  continuous  and  usunlly  unnoticed.    A  very  large 
number  of  these  insects   may   livo   their   long  lives  in  the  sod, 
-8  E. 
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feeding  steadily  at  the  roots,  and  thus  diminishing  the  yield 
without  actually  deadening  any  continuous  area.  It  is  only 
when  through  uninterrupted  multiplication  they  become  exces- 
sively abundant,  or  when  severe  drouth  checks  the  growth  of 
vegetation,  that  brown  patches  may  appear  in  midsummer, 
sometimes  merging  in  areas  of  an  acre  or  more  over  which  the 
turf,  loosened  by  a  destruction  of  its  roots,  may  be  rolled  up 
like  a  carpet. 

That  they  were  original  inhabitants  of  the  wild  prairie  sod  is 
shown  by  the  common  testimony  of  old  settlers,  and  by  Walsh 
in  the  "Practical  Entomologist"  (Vol.  I.,  p.  60),  where  he  re- 
ports that  in  1845  he  found  white  grubs  eating  off  young  corn 
when  it  was  a  foot  in  height,  in  a  field  broken  from  prairie  land 
the  preceding  year. 

Patches  of  wheat,  barley,  and  other  small  grains  may  be  simi- 
larly killed,  all  underground  parts  of  the  plant  being  completely 
eaten  up;  but  clover  is  scarcely  ever  damaged  to  any  consider- 
able degree,  and  grubs  are  relatively  rare  in  clover  sod  mixed 
with  grass.  Their  iniuries  to  potatoes  have  often  been  reported, 
and  are  generally  well  known,  and  they  are  among  the  worst 
insect  enemies  of  the  strawberry  grower.  In  regions  where  the 
sugar  beet  is  an  important  crop,  they  are  among  the  chief  in- 
jurious insects  to  be  taken  into  account.  Young  larches  and  ever- 
greens are  sometimes  killed  by  them  in  the  nursery  rows,  and 
probably  every  kind  of  delicately  rooted  shrub  and  of  young 
fruit  and  forest  tree  is  liable  to  destruction  by  them. 

No  general  list  of  their  food  plants  has  ever  been  prepared, 
and  nothing  whatever  is  known  of  preferences  with  respect  to 
food  among  the  different  species  of  grubs.  That  they  may  live 
for  a  considerable  period  on  earth  alone  is  shown  by  Dr.  Riley, 
who  says  that  he  has  known  the  larvae  of  the  common  May 
beetle  to  feed  for  three  months  upon  nothing  but  pure  soil;* 
and  Professor  Perkins,  of  Vermont,  has  kept  individuals  of  all 
ages  alive  for  weeks,  and  sometimes  for  months,  in  sand  more 
free  from  organic  matter  than  the  soil  of  any  field  fit  for 
growing  crops.t  The  remarkable  fact  that  the  grubs  may  eat 
locust  eggs  in  the  ground  has  been  mentioned  in  the  First  Re- 
port of  the  U.  S.  Entomological  Commission  (p.  305). 

The  beetles  of  the  white  grub  feed  most  frequently  on  the  leaves 
of  various  species  of  trees.  Oak,  hickory,  ash,  box  elder,  elra, 
chestnut,  butternut,  black  walnut*  basswood,  hackberry,  hazel, 
willow,  black  locust,  mountain  ash,  tame  and  wild  cherry,  and 
pear  are  the  species  positively  known  by  us,  by  personal  ob- 
servation, to  be  eaten  by  the  adult  beetles  of  various  species; 
and  apple,  plum,  Lombardy  poplar,  sweet  gum  (Liquidambar), 
maple,  and  birch  may  be  added  to  the  list  on  other  authority. 
When  a  tree  is  much  infested,  the  leaves  are  eaten  entire  except 
perhaps  a  stub  of  the  petiole,  or  the  petiole  and  a  part  of  the 

•  St  LouIb  "Globe- Democrat,"  March  25, 1876. 

t  Fifth  Ann.  Rep.  Vermont  Agr.  Bxper.  Station  (1891),  p.  151. 
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midrib.  Even  the  bark  of  the  younger  twigs  may  be  gnawed 
away.  Two  species,  birticula  and  fusca,  have  been  charged  with 
an  almost  wanton  injury  to  the  foliage  of  trees  (oak  and  chest- 
nut) done  by  gnawing  through  the  Jeaf  petioles  without  eating 
the  leaves  (Proc.  Ent.  Soc,  Washington,  Vol.  II.,  p.  59),  and 
we  have  noted  the  same  habit  as  occasionally  exhibited  to  some 
small  extent  in  the  ''artificial  forest"  on  the  University  premises 
at  Champaign.  The  imagos  sometimes  eat  the  leaves  of  blue- 
grass  also,  and  we  have  once  found  them  feeding  on  heads  of 
clover  and  once  on  corn.  Several  species  have  been  known  to 
eat  the  leaves  of  raspberries  (''Insect  Life/'  Vol.  I.,  p.  366). 

Concerning  the  food  of  the  separate  species,  we  have  only  notes 
on  the  preferences  of  L.  in  versa,,  L.  birticula,  and  Z.  fusca.  In 
our  breeding  cages  we  learned  that  adults  of  L.  invei^a  would 
feed  upon  the  blades  of  blue-gra«8,  at  least  when  nothing  else 
was  available,  and  that,  supplied  with  leaves  from  a  variety  of 
trees,  they  ate  freely  of  oak,  elm,  and  chestnut,  and  slightly  of 
hazel,  but  neglected  ash.  L.  hirticula  also  ate  blue-grass  in  our 
breeding  cages  under  similar  circumstances,  and  devoured  chest- 
nut very  freely,  but  at  first  did  not  touch  ash  or  oak.  Later  it  ate 
elm,  oak,  and  chestnut  greedily,  hazel  and  hickory  sparingly,  and 
birch  not  at  all.  Oak  and  chestnut  leaves  seem,  on  the  whole, 
to  be  the  favorite  food  of  this  species.  L,  fusca,  similarly  fed, 
also  ate  oak  and  chestnut  greedily,  and  ash  and  elm  less  freely. 
A  single  species  (i.  rubiginosa)  has  been  reported  to  eat  ''New 
Jersey  tea"  {Ceanotbus  americanus)  in  Kansas.* 

These  notes  on  the  food  of  the  beetles  are  of  interest  because 
of  the  damage  sometimes  done  by  these  insects,  especially  to 
trees  on  lawns,  during  the  brief  period  of  their  excessive  abund- 
ance in  May  and  June,  but  still  more  because  it  is  in  the  adult 
stage  that  the  white  grubs  are  most  susceptible  to  organized 
attack.  If  thej"  are  ever  thoroughly  mastered  by  the  farmers 
of  America,  it  will  apparently  be  by  concerted  measures,  possi- 
bly supplemented  by  legal  requirement,  for  the  destruction  of 
June  beetles  before  they  have  laid  their  eggs. 

The  food  of  the  larva  of  Cyclocephala  does  not  differ  from 
that  of  the  common  species  of  Lachnosterna  so  far  as  our  ob- 
servations go,  the  Cyclocephala  grub  having  been  taken  by  us 
from  grass  and  from  corn.  The  food  of  the  imago  of  C.  im- 
macufata  is  not  known  to  me.  Specimens  of  this  insect  enclosed 
June  23  in  a  breeding  cage  with  branches  of  basswood,  ash, 
birch,  oak,  elm,  hard  maple,  and  soft  maple,  began  to  die  on 
the  25th,  and  had  all  died  by  July  2  without  eating  anything. 

LIFE  HISTORY  AND    HABITS. 

Lacbnostema,  Imago  (Plate  XII.,  Fig.  1,  4,  and  6).— The 
adult  beetles  of  the  genus  Lachnosterna,  hibernating  in  the 
earth  in  the  cells  where  they  originated,  emerge  in  spring  and 

*  Proo.  Ent,  8oo.  of  Washlnffton.  VoL  II..  p.  244. 
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early  summer  at  periods  varying  according  to  the  species  of 
beetle,  the  ^neral  advancement  of  the  season,  and  the  character 
of  the  weather  at  the  time.  Warm  and  genial  days  in  spring 
often  bring  them  suddenly  out  in  myriads  where  previously  only 
scattered  individuals  have  been  seen,  and  their  flight  at  night 
is  of  course  more  free  when  the  weather  is  warm  than  wnen 
their  energies  are  chilled  by  cold  and  storms. 

In  Central  Illinois  L,  fusca  is  usually  the  earliest  to  appear, 
commencing  to  emerge  as  earl^  as  April  12,  and  continuing 
alive  to  June  4.  Inversa  and  birticula  are  likely  to  follow  a 
few  days  thereafter*,  and  tristis,  usually  a  woodland  species,  at 
about  the  same  time  (May  7  with  us  to  June  7).  L.  gibbosa 
is  relatively  late,  our  earliest  specimens  having  been  taken  May 
14,  and  our  latest  June  25 ;  and  L,  ra/a^osa  later  still— the  latest, 
in  fact,  of  all  our  very  abundant  species,  ranging  from  May  18 
in  our  collections  to  July  28,  at  which  latter  date  specimens 
were  taken  flying  at  night  in  Northern  Illinois.  July  16,  an 
imago  of  this  species  W£bs  observed  in  Champaign  county  feed- 
ing on  a  leaf  of  corn  in  the  field.  L.  crenulata  appears  in  Illi- 
nois in  July  and  August,  and,  according  to  Dr.  Riley,  L.  epbilida 
is  also  a  late  species,  occurring  in  the  same  months.  (Proc. 
Erit.  Soc.  Washington,  Vol.  II.,  p.  133.) 

As  a  rule,  the  males  are  not  only  the  first  to  appear  but  sur- 
pass the  females  in  number,  taking  the  season  through.  They 
also  come  to  lights  much  more  freely  than  the  females,  as 
is  shown  by  a  comparison  of  our  collections  made  at  lights 
with  those  made  the  same  night  from  trees  on  which  the  beetles 
were  feeding.  The  7th  of  May,  1891,  for  example,  a  collection 
of  L.  iDversa  made  with  a  lantern  trap  contained  1,210  males 
and  twenty-four  females, — a  ratio  of  fifty  to  one, — while  we  took 
from  trees  the  same  night  one  hundred  and  twenty-two  males 
and  seventy-three  females— less  than  two  to  one.  Taking  all  our 
collections  of  this  species  for  the  summer  of  1891,  we  find  that 
in  those  from  lights  (1,418  specimens)  the  males  are  to  the  females 
as  fifty-one  to  one,  while  in  those  from  trees  (271  specimens) 
the  ratio  was  one  and  one  half  to  one.  This  is,  however,  much 
greater  than  the  usual  difference  in  other  Lachnosternas,  the 
species  evidently  varying  with  reference  to  their  sensibility  to 
light.  L.  fusca  gave  us  on  the  date  first  mentioned.  May  7,  less 
than  two  males  to  one  female  (1.6  to  1)  at  the  lantern  trap, 
while  for  tristis  the  ratio  was  1.4  to  1  (79  and  56).  L.  birtic- 
ula seems  to  be  an  intermediate  species  in  this  respect.  Of  537 
specimens  discriminated  as  to  sex,  152  males  and  33  females 
were  taken  at  lights  (nearly  5  to  1)  and  194  males  and  158 
females  on  trees  (about  1.3  to  1). 

However  taken  and  at  whatever  part  of  the  season,  it  is  rarely 
that  the  females  exceed  or  even  equal  the  males  in  the  same  col- 
lection.   Throvviug  together  2,600  specimens  of  several  species, 

^  April  29  is  our  earliest  date  for  each,  and  June  24  is  our  latest  for  hirticula  and  June  S 
for  tnversa. 
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taken  at  frequent  intervals  throughout  the  season  of  1891,  the 
sexes  of  which  we  have  separated,  it  appears  that  the  ratio  of 
males  to  females  at  lights  was  16.5  to  1,  and  from  trees  and 
various  surface  shelters  (839  specimens)  1.3  to  1).  My  data 
on  this  subject  may  be  conveniently  exhibited  in  the  following 
tabular  form: 


DATB8. 

At  Light. 

On  Tbbbs,  btc. 

8PBOIB8. 

No.  of 
SpeclmenB. 

BaUo  of  male 
to  femaJe. 

No.  of 
bpeoimens. 

Ratio  of  male 
to  female. 

fasca. 

Apr.lS-June  4 
Apr.  Sd-'June  24 
Apr.  29— June  28 

May  Ifi^June  24 

94 

185 

1.418 

186 

42 

2.2 
4.6 

51.0 
1.4 

13.0 

271 
20 

1.8 

hirtioal& 

l.S 

inversA 

1.5 

trlstJB 

fTlbbosa 

2.8 

The  adult  beetles  emerging  from  the  ground,  flying  about  at 
night*  in  search  of  food,  pair  in  the  trees,  to  which  they  resort 
in  myriads,  and  retreat  again  to  the  earth  by  day.  Their  first 
flight  is  made  in  the  early  evening,  beginning  at  dusk,  as  they 
pass  from  the  ground  where  they  have  lain  hidden  by  day  to 
the  trees  on  which  they  feed.  With  the  advent  of  day  they  fly 
from  the  trees  to  the  earth,  and  hide  themselves  an  inch  or  less 
underground,  or  sometimes  merely  creep  under  fallen  grass  and 
other  similar  shelter. 

Particulars  concerning  this  retreat  to  their  hiding  places  at 
the  dawn  of  day  are  given  in  notes  made  by  Mr.  John  Marten 
and  Mr.  Philip  Hucke,  detailed  for  night-work  on  June  beetles 
May  19, 1891. 

3:45  a.  m.  Mr.  Hucke  reports  the  occasional  dropping  of  a 
beetle  from  trees  in  the  artificial  forest  (chiefiy  butternuts  and 
hickories)  where  thesQ  observations  were  made.  At  4:05,  an 
occasional  beetle  still  dropping  to  the  ground  without  making 
any  effort  to  fiy.  At  4:10  the  air  suddenly  became  full  of  fiying 
beetles.  One  and  then  another  began  to  make  a  buzzing  noise 
with  its  wings,  when,  as  if  at  a  general  signal,  they  deserted  the 
trees  in  thousands,  and  by  4:25  everything  was  still  again  and 
nearly  every  one  was  gone. 

Within  the  woods  the  beetles  flew  to  a  distance  from  the 
trees  about  equal  to  the  height  from  which  they  started, 
the  lower  ones  on  the  trees  making  a  somewhat  longer  flight 
proportionally.  Striking  against  the  weeds  and  undergrowth, 
thev  folded  their  wings,  and  by  4:30  o'clock  reached  the  ground 
within  a  hundred  feet  of  the  trees  from  which  they  took  their 
flight.  Probably  in  a  clearer  place  they  would  make  longer 
flight*. 


-,  *  A  •Inirle  Bpeoies  baa  been  observed  to  fly  by  day  in  Utah.  (Proo.  Ent.  Boo.  Waab..  Vol. 
u..  p.  S41.) 
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The  Egg, — Some  of  the  specieB  be^n  to  lay  their  eggs  in  the 
earth  early  in  June,  and  this  operation  is  in  progressior  about 
a  month.  The  eggs  are  placed  from  an  inch  to  three  inches  be- 
neath the  surface,  each  enclosed  separately  in  a  cavity  just 
large  enough  to  hold  it,  several,  however,  being  frequently 
placed  near  each  other,  but  never,  according  to  our  obeerva- 
tions,  in  a  common  cell.  There  appears  in  no  case  any  special 
preparation  of  the  soil  or  chamber  containing  the  egg,  the  state- 
ment commonly  mcuie  to  the  effect  that  the  eggs  are  laid  in  a 
ball  of  earth  being  clearly  erroneous.  The  eggs  are  oblong  oval 
when  first  deposited,  but  soon  swell  by  absorption  to  a  nearly 
spherical  form.  The  males  begin  to  die  nob  long  after  pairing, 
and  the  females  also  perish  as  their  ovaries  are  spent.  The  eggs 
hatch  in  from  ten  to  eighteen  days,  according  to  our  experi- 
ments. As  the  data  upon  which  these  statements  are  baaed  are 
few,  they  may  profitably  be  given  in  some  detail. 

Our  earliest  observations  on  this  subject  were  made  June  28, 

1889,  when  some  transparent  white  eggs  were  found  among  the 
roots  of  corn  on  the  University  premises,  about  an  inch  and  a 
half  below  the  surface.  The  ground  was  quite  free  from  weeds 
and  grass.  These  eggs,  kept  m  earth  in  a  breeding  cage,  hatched 
July  11  as  unmistakable  white  grubs,  but  whether  of  the  genus 
Lachnostema  or  Cyclocephala  it  is  not  now  possible  to  say.    In 

1890,  thirty-seven  specimens  of  L,  in  versa  obtained  from  the 
earth  by  following  the  plow  in  corn  fields  and  grass  lands  at 
various  dates  from  April  2  to  29  were  confined  in  a  breeding 
cage  with  an  abundance  of  sod.  On  the  8th  of  May  three  of 
these  beetles  had  emerged  from  the  earth  in  the  breeding  cage, 
and  they  were  thereafter  fed  with  leaves  of  oak,  elm,  and  chest- 
nut, all^of  which  they  freely  ate.  By  the  17th  of  the  month  the 
abdomens  of  the  female  were  much  swollen  and  full  of  well- 
developed  eggs,  as  determined  by  dissection,  but  no  eggs  were 
to  be  found  as  yet  in  the  earth.  May  26  and  31  and  June  4  a 
thorough  search  of  the  cage  showed  that  oviposition  had  not 
yet  begun,  but  on  the  5th  of  June  half  a  dozen  e^gs  were  de- 
posited, and  next  day  many  were  found,  each  in  its  separate 
cavity,  as  above  described.  Males  began  to  die  June  6,  in  this 
breeding  cage,  and  the  first  female  died  on  the  14th  of  June,  her 
ovaries  being  spent,  as  shown  by  dissection.  No  eggs  had  hatched 
June  21,  although  those  isolated  for  observation  were  advanced 
in  development,  showing  the  outlines  of  the  larva  within.  On 
the  23d  the  first  one  hatched,  and  recently  extruded  eggs  were 
also  found ;  and  on  the  28th  the  breeding  cage  still  contained, 
besides  young  grubs,  well-developed  eggs  apparently  about  to 
disclose  the  young.  The  beetles  had  in  fact  not  yet  all  perished, 
although  those  alive  were  sluggish  and  apparently  about  to  die. 

The  next  year  (1891)  beetles  (L.  jDversa)  collected  May  18 
and  19  at  lights  and  from  the  earth  were  placed  in  a  barrel  of 
earth,  itself  sunk  into  the  ground,  and  egj^  were  obtained  June 
1,  deposited  singly  as  before. 
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A  similar  experiment  with  adults  of  L,  birticula,  was  started 
April  8,  1890,  and  here  also  the  first  two  beetles  emerged  the 
8th  of  May.  On  the  25th  of  June  no  eggs  were  to  be  found, 
but  on  the  28th  eggs  were  first  discovered— of  a  shape  to  indi- 
cate their  recent  extrusion.  Nine  of  these  were  isolated,  and  from 
them  larvfiB  hatched  on  the  7th  of  July. 

May  8, 1891,  both  sexes  of  this  species  were  confined  in  a  bar- 
rel of  earth  sunk  in  the  ground  and  planted  to  corn,  the  beetles 
being  supplied  with  elm  leaves  as  food.  They  deposited  egga 
June  5  from  two  to  three  inches  below  the  surface,  but  the  en- 
closure being  invaded  by  a  parasitic  fungus  (Sporotrichum),  the 
experiment  came  to  an  end  before  the  eggs  had  hatched. 

Observations  on  Lachnosterna  fuaca  are  closely  parallel  to  the 
foregoing.  Beetles  to  the  number  of  twenty -eight,  collected  from 
the  earth  in  corn  fields  and  in  sod  from  April  8  to  28,  were 
placed  in  the  insectary,  where  they  commenced  to  emerge  May 
1,  but  began  almo3t  at  once  to  die.  They  were  fed,  as  above, 
on  oak,  ash,  chestnut,  and  elm,  preferring  the  oak  and  the  elm. 
On  the  4th  of  June  two  beetles  were  found  in  cavities  in  the 
earth  below  the  sod,  one  of  them  with  a  freshly  laid  egg  just 
under  the  abdomen.  Fungous  disease  appearing  in  this  lot  of 
beetles  interrupted  the  experiment.  May  8,  1891,  a  large  num- 
ber of  beetles  of  L.  fu8ca  caught  at  a  lamp  or  dug  from  the 
earth  were  used  for  a  similar  experiment.  June  1  oviposition 
began,  the  eggs  being  deposited  about  two  inches  below  the  sur- 
face, among  the  corn  rootp  in  the  breeding  cage,  singly,  as  before, 
without  special  preparation  of  the  cavity  for  their  reception. 

A  similar  trial  with  L..  rugosa,  taken  from  earth  and  weeds 
at  Urbana  June  1,  1891,  gave  us  the  eggs  June  11,  disposed 
singly  about  an  inch  bel(^w  the  surface;  and  in  another,  with 
L.  gibbosa  collected  May  20,  the  eggs  were  found  June  5  about 
three  inches  below  the  surface  in  the  loose  earth  of  the  breeding 
cage,  placed  separately,  but  clustered  somewhat,  three  to  six  in 
a  group, 

.  The  eggs  of  all  these  species  agreed  in  color,  shape,  and  gen- 
eral appearance  with  those  obtained  from  L,  in  versa,  as  described 
above. 

Larval  Period.—Ouv  knowledge  of  the  length  of  life  of  the  white 
grubs  in  the  larval  stage  is  based  solely  upon  inferences  mostly 
drawn  from  the  varying  sizes  of  the  grubs  that  appear  in  collec- 
tions made  at  any  given  time.  Since  the  eggs  are  all  deposited 
practically  within  a  month,  and  since  the  larva  grows  but  slowly, 
differences  in  size  due  to  variations  in  time  of  liatching  must  be 
but  small.  It  is  easily  seen,  however,  from  alnjost  any  large 
collection  made  in  spring  or  early  summer  at  ond  time  and  place 
that  grubs  of  the  same  species  or  group  can  be  readily  assorted 
into  two  lots  differing  notably  in  size,  and  never,  so  far  as  my 
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observatioQ  goes,  into  more  than  two.*  This  is  readily  to  be  ex- 
plained on  the  supposition  that  the  larger  specimens  are  twojears 
old  that  season  and  that  the  smaller  have  hatched  from  eggs 
laid  the  preceding  summer.  Upon  this  supposition  the  Lachno- 
st^ern^  larva  lives  as  a  grub  a  trifle  over  two  full  years,  changes 
to  the  pupa  and  imago  at  the  beginning  of  the  third  year  of 
its  life,  and  emerges  from  the  earth  an  adult,  prepared  to  lay 
its  eggs,  at  the  end  of  this  three-year  period. 

The  growing  grubs  feed,  of  course,  only  during  the  season  of 
growing  vegetation,  usually  retiring  from  the  middle  to  the  last 
of  November  to  a  depth  beneath  the  surface  varying  according 
to  the  severity  of  the  winter  weather,  and  coming  up  agaiii 
within  reach  of  food  commonly  some  time  in  March  or  early 
April. 

The  time  and  place  of  hibernation  have  their  especial  economic 
interest,  since  while  in  their  usual  winter  quarters  the  white 
grubs  are  far  beyond  the  reach  of  any  agricultural  operations. 
The  distance  to  which  they  retreat  in  this  latitude  is  about  a 
foot  and  a  half,  if  I  may  judge  from  a  single  observation  made 
November  29,  1886,  in  a  badly  infested  field  of  wheat  in  San- 
gamon county,  Illinois.  H^re,  ai'ound  the  margins  of  denuded 
patches,— the  ground  being  frozen  some  four  inches  deep,— the 
white  grubs  were  found  repeatedly  in  numbers  averaging  four 
or  five  to  the  square  foot  at  a  depth  varying  from  a  foot  and 
a  half  to  two  feet.  In  1890  they  had  already  come  up,  in  the 
pastures,  from  their  winter  quarters  by  the  24th  of  March;  were 
still  at  the  surface  in  their  usual  number  during  the  latter  part 
of  October;  and  had  not  wholly  withdrawn  by  November  25— 
although  at  this  last  date  most  had  gone  beyond  the  reach  of 
the  plow.  Notwithstanding  this  well-marked  habit  of  retreat  at 
the  approach  of  winter,  they  occasionally  linger  at  the  surface 
and  hibernate  at  a  depth  scarcely  greater  than  that  at  which 
they  are  to  be  found  during  the  summer  season. 

Pupation  and  Formation  of  the  Beetle.—The  full-grown  white 
grubs,  presumed  to  be  two  years  old  according  to  the  preceding 
section,  will  live  an  active  life  in  the  earth,  feeding  freely  from 
March  to  June  or  July,  during  which  months  they  change  to  the 
pupa  a  few  inches  under  ground,  in  oval  cells  made  by  the  grub 
by  turning  about  in  the  earth.  In  this  smooth-walled  chamber 
the  cuticular  remnant  of  the  leist  moult  will  be  found  enclosed 
with  the  pupa— that  is,  the  crust  of  the  head  of  the  grub  and 
shriveled  fragments  of  its  last  skin.  Our  first  date  for  this  pu- 
pal transformation  of  L.  iu  versa  is  June  13, 1889,  but  Professor 
Perkins  notest  the  pupation  of  two  larvae  out  of  several  hun- 


*  To  verify  this  statement  It  is  necessary  that  the  observer  should  learn  to  dtstinffoish 
cies.  or  at  least  eroups  of  species  of  these  inseots  in  t' 
}  for  whioh  are  firiven  further  on  in  this  treatise.     Adi 
icies  mieht  otherwise  be  mistaken  for  younc  of  the  lar 

I  Fifth  Ann.  Rep.  Vt.  Aer.  Exper.  Station  a891).  p.  148. 


species,  or  at  least  eroups  of  species  of  these  inseots  in  the  ffrub  an*i  larval  stase,  oharac- 
ters  for  whioh  are  firiven  further  on  in  this  treatise.  Adult  ffrubs  of  some  of  the  smaller 
species  mieht  otherwise  be  mistaken  for  youne  of  the  larger  ones. 


121 

dred  early  in  May.*  In  this  chamber  they  lie  until  August  or 
SeptembeV.  when  they  change  to  the  June  beetle,  fusca  and  gib- 
bos,  as  early  as  August  11,  and  others— at  least  individuals  of 
implicita,  for  example — not  before  September  17.  A  small  per- 
centage of  the  adults  thus  formed  lat/e  in  the  summer  and  in 
early  fall,  may  escape  from  the  earth  before  the  winter  opens, 
but  "this  is  relatively  a  rare  occurrence,  the  great  mass  of  the 
greneration  continuing  through  the  winter  m  the  pupal  cells 
within  which  they  originated.  They  are  to  be  founa  in  winter 
from  no  more  than  two  or  three  inches  to  about  ten  inchew  be- 
neath the  surface.  Hence  they  escape  in  spring,  as  alreadv 
described,  pairing  and  laying  their  eggs  for  the  generation  fol- 
lowing. 

From  the  foregoing  it  will  be  seen  that  the  white  grubs  of  the 
^enus  Lachnosterna  hibernate  in  two  stages  only,  those  of  larva 
and  imago,  the  grubs  themselves  representing  at  least  two  gen- 
erations, t 

Cjclocephala,  (Plate  XL,  Fig.  8;  Plate  XII.,  Fig.  1  and  2).— 
The  white  grubs  of  the  genus  Cyclocephala  differ  from  those  of 
the  various  species  of  Lachnosterna  in  so  far,  at  least,  as  to 
hibernate  in  the  larval  stage,  to  pupate  in  May  and  June, 
and  to  emerge  as  beetles  in  June  and  July — ^later'on  an  aver- 
apce  than  the  species  of  the  other  genus.  Pupation  is  conse- 
quently earlier  than  in  liachnosterna,  and  the  emergence  of  the 
imago  occurs  later  in  the  season,  the  essential  difference-  being 
that  adults  of  Cyclocephala  escape  from  the  earth  one  or  two 
months  after  the  completion  of  their  larval  life,  while  those  of 
Lachnosterna  continue  in  the  earthen  cells  as  pupae  and  iniagos 
about  ten  months.  The  difference  in  the  economic  application 
of  these  biographies  is  not,  however,  very  great,  since  the  period 
of  active  larval  life  of  Cyclocephala  seems  to  terminate  on  an 
average  only  three  or  four  weeks  before  that  of  Lachnosterna. 
My  detailed  notes  on  the  transformation  of  white  grubs  belong- 
ing to  this  genus  are  but  few  in  number,  but  as  they  accord 
with  those  already  given  by  entomologists,  they  serve  to  support 
the  common  statements  concerning  the  life  history  of  these 
beetles. 

Our  only  species  in  Illinois  is  C.  immaculata,  and  its  larvae 
occur  in  grass  with  the  other  white  grubs,  and  have  been 
found  infesting  corn  on  sod.  Grubs  of  this  species  collected  in 
grass  lands  at  Urbana,  111.,  April,  1887,  had  all  emerged  as 
adults  July  19.  Others  collected  from  corn  fields  April  25, 1888, 
had  pupat^ed,  at  least  in  part,  June  20,  and  afterwards  gave  the 
imago— at  what  date  is  not  now  known.    In  April,  1890,  grubs 

■  '■■■"  ■  ■ 

*  From  the  fact  that  the  srub  of  Oyolocephala  pupates  in  May  in  Illinois.  I  surmise  that 
the  aboTe-mentloned  larvie  oelonffed  to  this  genns,  and  were  not  distinguished  from  the 
Lachnosterna  larves  among  which  they  occurred. 


t  For  the  fatlparticular^  upon  which  the  foregoinir  statement  is  based,  see  Seventeenth 
_.  Ji>.  State  Ent.  Ill.,pp  81-W.  To  the  data  there  tabulated.  I  may  add  the  following  items  noted 
In  1891 :    Ombs  of  h,  funca  collected  in  corn  fields  near  Ohampalffn.  April  16  and  17  and  May 


2,  had  begun  to  pupate  July  18;  and  those  of  L,  mgoaa,  takeii  ait  the  same  times  and  plaoes» 
had  formed  two  pupsB  at  this  last  date  just  mentioned. 
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were  collected  from  the  6th  to  the  29th  from  roots  of  corn 
from  sod  plowed  in  fall,  and  from  a  field  of  young  oat8. 
All  but  one  of  these  had  pupated  by  June  4  (some  of  them  quite 
recently),  and  this  one  presently  died.  The  first  beetle  appeared 
June  16,  and  all  had  emerged  as  adults  (five  males  and  eight 
females)  June  19. 

A  dozen  of  the  beetles  bred  from  this  coll**ction  were  placed 
in  a  breeding  cage  and  furnished  regularly  with  fresh  sods.  By 
July  2  they  had  laid  numerous  eggs  among  the  grass  roots, 
and  five  days  later  one  of  these  had  hatched..  July  26  several 
young  larvae  were  living  and  doing  well,  but  by  August  10, 
through  some  misadventure  or  mismanagement,  all  had  died. 
Again,  twenty-one  larvsB  of  Cyclocephala  turned  out  by  the 
plow  in  an  old  corn  field  near  Urbana  May  2, 1891,  were  placed 
m  a  breeding  cage.  No  notes  were  made  on  this  collection  until 
July  10,  at  which  date  ima^os  had  emerged,  and  numerous  eg^ 
of  this  species  were  found  in  the  earth,  deposited  singly  like 
those  of  Lachnosterna. 

In  electric  light  collections  made  April  11  and  12,  thirteen 
days  in  May,  fifteen  days  in  June,  and  thirteen  days  in  July, 
1887,  this  species  first  appeared  June  10,  became  abundant  by 
the  17th  and  18th,  contmued  so  until  the  1st  of  Julj',  and  dis- 
appeared July  14— both  beginning  and  continuing  decidedly  later 
than  any  of  the  six  species  of  Lachnosterna  collected  at  the  same 
time. 

NATURAL  ENEMIES. 

In  the  struggle  for  existence  the  white  grubs  and  the  June 
beetles  enjoy  many  pronounced  advantages,  and  are  subject  to 
relatively  few  and  feeble  checks  on  their  multiplication.  The 
large  size  and  the  subterranean  habit  of  the  grubs  protect  them 
in  great  measure  against  two  of  the  three  principal  classes  of 
natural  enemies  of  insect  larva?;  namely,  birds  and  insect  para- 
sites. They  are  more  liable  to  fungus  parasitism,  it  is  true,  but 
many  kinds  of  much  less  abundant  insects  suffer  far  more 
heavily  therefrom,  and  authentic  reports  of  the  notable  destruc- 
tion of  our  American  white  grubs  by  fungus  parasites  are  rare. 
The  beetles  are  especially  protected  by  their  large  size  and  heavy 
armor,  by  their  nocturnal  habit  and  their  skill  in  hiding  them- 
selves by  day,  by  the  enormous  numbers  in  which  they  appear, 
and  by  the  relatively  short  term  of  their  adult  life.  Cold  ana  heat, 
drouth  and  wet  weather  have  little  noticeable  effect  upon  these 
insects  in  any  stage,  and  even  starvation  does  not  kill  the 
grubs,  for  in  the  absence  of  other  food  they  can  live  for  months 
on  earth  alone. 

Great  as  the  number  doubtless  is  of  individuals  of  the  several 
species  which  fall  victims  during  the  year  to  various  enemies 
and  other  hostile  agencies,  the  evidence  now  before  us  does  not 
warrant  us  in  placing  any  considerable  reliance  on  these  natural 
checks  to  the   multiplication   of   the   white  grubs,  but  we  are 
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rather  led  to  conclude  that  American  agriculture  must  look  to 
its  own  resources  for  a  remedy.  If,  however,  we  take  into  account 
the  fa.ct  that  our  common  white  grubs  are  native  insects,  most 
of  them  living  originally  in  the  prairie  sod,  which  formed  a 
denser,  more  uniform,  and  more  continuous  covering  to  the  sur- 
face of  the  country  than  the  crops  now  raised  by  the  farmer, 
and  further  recall  the  fact  that  under  these  primitive  conditions 
these  insects  rarely  produced  any  conspicuous  effect  upon  our 
native  vegetation,  we  may  infer  with  some  confidence  that  they 
are  not  likely  to  increase  indefinitely  and  inordinately,  but  that 
the  natural  checks  which  held  them  primitively  within  a  certain 
well-defined  limit  will  reassert  themselves  under  the  not  very 
different  conditions  of  a  developed  agriculture.  Such  data  as 
we  have  concerning  the  enemies  of  these  insects,  animal  and 
vegetable,  are  presented  here  more  as  an  indication  of  the  in- 
completeness of  our  knowledge,  than  because  of  their  present 
practical  value. 

Birda. —White  grubs  and  June  beetles  are  eaten  to  some  ex- 
tent by  a  considerable  variety  of  birds,  doubtless  by  many 
more  than  my  cullings  of  the  scanty  literature  of  this  subject 
have  brought  to  light. 

In  ray  own  studies*,  I  have  found  June  beetles  eaten  by  the 
robin,  catbird,  brown  thrush,  wood  thrush,  hermit  thrush,' blue- 
bird, and  meadow  lark;  Mr.  E.  V.  Wilcoxt  has  found  both  June 
beetles  and  white  grubs  in  the  stomachs  of  robinst;  and  Glover 
long  ago  recorded  the  occurrence  of  June  beetles  in  the  stomach 
of  a  woodi)ecker  (Rep.  D.  S.  Comm.  Agr.  1865,  p.  38.).  Dr.  A.  K. 
Fi8her§  reports  the  occurrence  of  these  beetles  in  the  food  of  the 
red-tailed  hawk,  the  red-shouldered  hawk,  the  broad-winged 
hawk,  the  sparrow  hawk,  the  screech  owl,  and  the  great  horned 
owl;  and  white  grubs  in  that  of  the  red-shouldered  hawk,  the 
sparrow  hawk,  and  the  barred  owl.  Dr.  C.  V.  Riley's  assistantsll 
recognized  fragments  of  the  beetles  in  the  stomachs  of  six  English 
sparrows,  and  four  large  white  grub^  in  one  of  this  species,  out 
of  five  hundred  and  twenty-two  specimens  examined. 

To  this  list  I  can  add  only  the  crowlf  and  the  blue  jay,  on  the 
authority  of  Dr.  B.  H.  Warren,  author  of  the  **Birds  of  Penn- 
svlvania,"  the  chuck-will's  widow  ("Insect  Life,"  Vol.  II.,  p.  189), 
tne  king  bird  (Lintner)  and  the  crow  blackbird,  whose  habit  of 
picking  up  white  grubs  after  the  plow  is  a  matter  of  common 
observation. 

Of  these  twenty  species,  taking  into  account  their  numbers  and 
their  feeding  habits,  I  judge  that   the   robin,  the   catbird,  the 

o    *  Bull.  lU.  state  Lab.  Nat  HisU  Vol.  I.  No.  3.  pp.  93. 94. 101.  105.  109. 120:  Trans.  IlL  Hort. 

t  Bull  Ohio  Agr.  Exper.  Station.  No.  43  (1892).  i^.  187. 

t  See  also  Lintuer's  9th  Rep.  St  Ent  N.  Y.  (1898).  p.  366. 

I  Ball.  8.  Div.  Economlo  Ornlth.  and  Mammalomr.  U.  S.  Dept  Agr. 

I  Ball.  1.  Div.  Economlo  Ornlth.  and  Mammalogy,  U.  S.  Oep.  Apr.,  p.  111. 

f  Townend  Gloyer  also  records  the  destruction,  by  orows,  of  great  numbers  of  botb 
Snibs  and  beetles. 


124 

brown  thrush,  and  the  crow  blackbird  devour  much  the  largest 
numbers  of  these  insects,*  although  it  is  possible  that  if  the 
smaller  insectivorous  hawks— the  sparrow  hawk  especially— were 
permitted  to  increase  freely  they  would  equal  or  surpass  any  of 
these,  because  of  the  greater  number  of  insects  which  they  take 
at  a  meal.  Chickens,  ducks,  and  turkeys  are  fond  of*  white 
^rubs,  and  may  often  be  seen  scattered  over  freshly  plowed 
ground  in  search  of  them  and  other  subterranean  insects. 

Mammals, — The  only  native  mammals  known  to  feed  on  these 
insects  in  any  considerable  numbers  are  moles,  ground  squirrels, 
and  skunks— none  of  them  very  likely  to  be  tolerated  by  the 
farmer,  whatever  may  be  their  insectivorous  habits.t 

Among  the  domestic  animals,  pigs  are  well  known  as  eager 
hunters  lor  white  grubs,  in  search  of  which  they  diligently  root 
up  an  infested  turf;  a  fact  which  may  sometimes  be  advantage- 
ously applied  for  the  protection  of  corn  to  follow  upon  grass. 

Insects. — The  special  insect  enemies  of  the  white  grubs  now  on 
record  belong  to  three  or,  possibly,  four  species,  two  of  them 
hymenopterous  and  one  dipterous,  a  second  dipterous  insect 
bred  by  us  from  dead  white  grubs  being  doubtfully  parasitic.  To 
this  number  I  am  able  to  add  another  hymenopterous  parasite, 
Pekcinus  polyturator,  a  remarkable  insect  whose  larval  his- 
tory has  heretofore  been  wholly  unknown.  From  a  collec- 
tion of  white  grubs  obtained  from  an  orchard  at  Champaign, 
Illinois,  May  9,  1892,  and  kept  in  a  breeding  cage  at  my 
office  insectary,  a  specimen  of  Pelecinus  polyturator  emerged 
August  26,  1892.  As  the  parasite  was  seen  in  the  act  of  emerg- 
ing from  its  pupal  envelope,  there  can  be  no  doubt  of  either  the 
fact  or  the  date.t  An  examination  of  the  remains  of  the  ffnib 
containing  the  pupa  skin  of  the  parasite  showed  that  the  former 
belonged  to  the  species  L.  gibbosa.  My  office  specimens  of  the 
adult  of  this  parasite  are  recorded  under  nine  collection  num- 
bers, all  bearing  dates  in  late  summer  and  early  fall— Julv  21, 
26,  August  1,  2,  11,  16,  28,  and  September  I'and  16,  It  is 
hence  probably  single  brooded,  maturing  in  July  and  August. 

Perhaps  the  most  destructive  insect  enemy  of  the  white  grub 
is  Tiphia  inornata,  Say,  a  hymenopterous  species  which  we  have 
never  bred,  but  which  has  been  reported  by  Dr.  Riley  §  to  occur 
occasionally  in  very  large  numbers  in  ground  infested  by  Lach- 
nosterna  larvio.  He  says:  **One  can  scarcely  dig  for  half  an 
hour  in  any  soil  in  this  part  of  the  country,  without  meeting 
with  a  curious  egg-shaped  cocoon,  of  a  pale  golden  brown  or 

*  Nine  out  of  forty-four  robln<!  shot  by  me  in  April,  May.  and  June  had  eaten  Jane 
beetles;  six  catbirds  out  of  forty-one:  and  twelve  brown  throsneB  out  of  forty-three. 

f  Racpoons  and  bears,  both  of  which  are  said  to  be  fond  of  these  insects  rinseet  Life," 
Vol.  II..  p.  373)  are  still  less  likely  to  be  permitted  to  Indulge  their  iiking.  Badgers  aod 
weasels  are  said  by  liiloy  to  devour  the  grub  (Sixth  Mo.  Bep). 

I  The  adult  Pelecinus.  its  pupa  skin,  and  the  remalDB  of  the  parasitised  emb  areall  in 
my  laburatory  collection.    (Nos.  18B43.  18844.  and  1884&). 
S  Sixth  Ann.  Rep.  Bt^te  Ent.  Mo.,  p.  122. 
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buff  color,  and  with  a  soft  exterior  surface,  in  touch  as  well  as 
in  color  reminding  one  of  the  punk  used  by  dentists.  Upon 
cutting  this  cocoon  open,  it  will  be  found  to  consist  of  about  a 
dozen  delicate  layers,  the  outer  ones  soft  and  loosely  spun,  the 
inner  ones  more  and  more  compact  and  paler  in  color.  Within 
this  cocoon,  if  fresh,  there  will  be  found  a  whitish  grub  which, 
though  lacking  legs,  has  the  joints  of  the  body,  at  the  sides, 
swollen  so  as  to  look  like  the  fleshy  pseudopods  possessed  by 
many  larvae.  *  *  *  From  having  repeatedly  found  the  head 
parts  of  some  Lamellicorn  larva  attached  to  these  cocoons,  I 
had  long  suspected  that  such  larvae  formed  the  food  of  this 
Tiphia,  and  on  carefully  examining  these  head-parts  I  recognized 
them  as  belonging  to  the  common  white  grub.  But  all  doubt 
as  to  this  fly  being  parasitic  on  said  white  grub  ceased  when,  in 
1872,  Mr.  A.  W.  Smith,  of  St.  Louis,  brought  me  a  number  of 
the  cocoons  which  he  had  taken  from  a  low  part  of  his  farm  on 
the  Illinois  bottom,  where  the  white  grub  was  very  thick,  and 
the  yellow  cocoons  so  numerous  as  to  attract  attention.' '* 

Opbion  bifoveolatum  is  likewise  reported  by  Riley  as  a  white 
grub  parasite  (Proc.  Ent.  Soc.  Washington,  Vol.  II.,  p.  134), 
and  this  was  quite  probably  the  species  of  Ophion  bred  at 
my  office  in  1886.  From  white  grubs  brought  to  the  insectary 
April  27  the  specimen  emerged  May  11,  but  was  lost  from  my 
collections  before  being  determined  specifically. 

A  tachinid  fly  has  also  been  found  parasitic  on  the  grubs 
(Proc.  Ent.  Soc.  Washington,  Vol.  II.,  p.  134),  and  a  second  fly, 
Micropbtbalma  nigra^  Macg.,  has  been  repeatedly  bred  by  us 
from  the  dead  bodies  of  white  grubs.  The  habits  of  the  family 
DexidflB,  to  which  this  last  mentioned  insect  belongs,  make  it 
doubtful,  however,  if  these  flies  may  not  have  developed  from 
eggs  laid  on  the  bodies  of  grubs  already  dead. 

Tipbia  iuornata,  mentioned  above,  ought  probably  to  be  called 
a  pred£tceousi  rather  than  a  parasitic  insect,  as  it  attacks  the 
grub  from  without,  and  devours  it  bodily.  Ants  destroy  white 
grubs  in  breeding  cages,t  and  very  possibly  attack  them  some- 
times in  the  field.  It  is  quite  likely  that  various  other  preda- 
■  I  ■  ■ 

*  "Tiphia  inomata.  Larva.— hQnsgth  0.25-0.50  Inoh  whAn  full  srrown;  greatest  diameter 
H  the  length ;  lareeet  in  middle ;  12  jointR  and  a  subjoint,  exoluAive  of  head.  Head  bent  over 
on  the  breast  Color  transluoent- white,  with  a  broad,  trandverse,  opaque  wrinkle  around 
each  joint;  on  all  the  stigmata- bearing  joints  except  I.  this  wrinkle  Is  constricted  into  two 
ellipsoidal  pieces  dorsally.  strongly  bulging  laterally  into  semi-oval  tubercles,  like  pseudo- 
pods,  and  Rubobsolete  ventrally.  Labrum  edged  with  brown.  Btlgm  <ta  small,  circular. 
Drown,  and  placed  on  posterior  part  of  joint  I.  and  on  anterior  part  of  joints  4-U.  Anal 
Bllt  transvtirse. 

"Desoi  Ibed  from  IS  spcoimeni.   The  color  becomes  more  yellowish  in  alcohol 

"Imago,— Th\B  in«^ect  is  very  variable  in  size.  2  male,  7  female  specimens  which  I  have 
bred  from  the  cocoon  ranging  from  0.35  to  9J'A  inch  in  length  of  body.  The  wingn  are  either 
very  faintly  or  more  df>e!)ly  smoky-yellow.  The  color  1h  jet  l»lack.but  on  my  largest  female  a 
faint  bluish  or  purplish  hue  is  noticoable.  In  studying  by  tho  tight  of  the  specimenH  before 
me.  Say's  thn*e  desorlptlonRi  which  follow.  I  am  forced  to  the  oonclu^ion  that  they  all  refer 
to  but  one  species.  Certain  featurcA  common  to  all  the  apeclmeu**  a'-e  curiously  omitred  in 
one  or  other  of  the  desi^riptions,  and  Inserted  in  one  or  both  the  others,  whil^  every  feature 
mentioned  belongs  to  the  one  species  taken  in  its  variations.  It  becomes  a  Question,  in 
such  a  case,  which  name  to  use,  but  I  employ  the  fl'st  bpcau'^e  it  Is  appropriate,  and  seems  • 
to  have  been  the  only  one  used  by  subsequent  authors."— C.  V.  Bilet. 

t  Fifth  Ann.  Rep.  Vt.  Agr.  Exper.  Station  (1891),  p.  163. 
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ceous  insect  species,  ground  beetles  especially,  may  devour  white 
grubs  occasionally,  as  has  indeed  been  suggested  by  Rilej 
(Sixth  Ent.  Rep.  Mo.),  but  I  have  no  record  of  precise  observa- 
tion! to  that  effect.  The  fact  that  the  beetles  may  sometimes 
fall  a  prey  to  carnivorous  insects,  is  shown  by  two  specimens 
brought  to  ray  office  by  a  student  of  the  University,  May  21, 
1891.  One  of  these  was  an  example  of  L.  hirticula,  which  he 
had  found  with  the  tip  of  its  abdomen  torn  open,  crawling  up  a 
stem  of  grass.  The  other  was  a  Chlsenias  tomentosus,  found 
clinging  to  the  Lachnosterna  and  feeding  upon  its  viscera  partly 
drawn  out  of  the  wound.  The  frequency  with  which  mites  are 
found  clustered  upon  white  grubs  in  their  earthen  cells,*  especially 
upon  those  recently  dead  or  in  a  weakened  condition,  has  given 
rise  to  the  supposition,  hitherto  not  experimentally  verified, 
that  these  mites  may  be  parasitic  on  the  grubs. 

On  the  whole,  the  general  tenor  of  our  own  observations,  as 
well  as  those  published  by  other  entomologists,  must  lead  us  to 
attach  comparatively  little  economic  importance  to  the  insect 
enemies  of  white  grubs,  whether  predaceous  or  parasitic. 

Reptiles  and  Ampbibmns,— The  fact  that  the  toad  occasionally 
eats  June  beetles  has  been  reported  (Proc.  Ent.  Soc.  Washing- 
ton, Vol.  I.,  p.  69),  and  could  no  doubt  be  verified  extensively 
b3'  dissections  of  toads  made  at  times  when  the  June  beetle  is 
abroad.  Frogs  must  likewise  be  placed  on  the  list  of  the  natural 
enemies  of  these  beetles.!  Prof.  Perkins,  of  the  University  of 
Vermont,  has  found  as  many  as  ten  in  the  stomach  of  a  single 
frog  of  medium  size.t  It  is  altogether  likely  that  insectivorous 
reptiles,  serpents  especially,  would  be  found  to  destroy  a  still 
greater  number  of  these  insects,  but  no  studies  have  been  made, 
to  my  knowledge,  on  this  point. 

Fungi.— But  one  contagious  disease  of  the  American  white 
grub  occurring  in  nature  has  been  positively  and  definitely  con- 
nected with  a  fungus  parasite.  This  parasite  {Gordjceps  melo- 
lonthip)  has  been  several  times  referred  to  in  economic  liter- 
ature, fli-st  in  the  ** American  Journal  of  Science  and  Arts" 
(August,  1824).  It  was  treated  at  length  in  an  illustrated 
article  published  by  Riley  in  the  ^'American  Entomologist"  for 
June,  1880.  According  to  a  correspondent  of  Walsh's  in  ISGO, 
it  has  sometimes  been  very  common  in  Virginia  ;§  and  Mi-s. 
Treat  reported  the  occurrence  of  thousands  of  infested  speci- 
mens in  Benton  county,  Iowa,  in  1865.11  Perkins  mentions  it 
as  infesting  grubs  of  Lachnosterna  in  Vermont.1I  This  species 
is,  so  far  as  known,  incapable  of  artificial  cultivation,  and  could 
consequently  be  used  for  insecticide  purposes  only  by  distribut- 
ing as  carriers  of  infection  white  grubs  which  had  been  in  con- 
tact with   others   infested  with  it.    Indications  have  not  been 

•  Fifth  Ann.  Rep.  Vt.  Agr.  Exper.  Statioj  (1891),  p.  147;  Bep.  U.  S.  Dept  A«r.  1892.  p.  165. 
+  "Insect  Life."  Vol.  II..  p.  195,  and  Trans.  Wis.  State  Agr.  Boo.,  Vol.  XIX.  (1881),  p.  »7. 
.  X  Fifth  Ann.  Rep.  Vt.  kgr.  Exper.  Station  0891),  p.  163. 

S  Am.  Ent,  Vol.  1..  p.  91. 
B  Am.  Ent.,  Vol.  II..  p.  53, 
H  Fifth  Ann.  Rep.  Vt.  A«r.  Station  a891),  p.  148. 
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wanting  of  the  occurrence  of  a  bacterial  disease  native  to  our 
Lachnosterna  larvae,  but  no  precise  studies  have  been  made  suf- 
ficient to  warrant  the  assertion  that  such  bacterial  disea«es 
really  occur.  The  common  insect  parasite,  Sporotrichum  globu- 
lilerum,  the  so-called  white  fungus  of  the  chinch  bug,  has  never 
been  found  by  us  infesting  Lachnosterna  larvae  in  a  state  of 
nature,  although  these  larvae  have  been  proven  quite  susceptible 
to  it  in  the  course  of  our  experimental  work.  June  beetles  have 
bf*en  frequently  found,  however,  with  this  fungus  growing  upon 
tlieir  dead  bodies,  but,  for  all  that  is  clearly  known  to  the  con- 
trary, it  may  have  taken  its  start  upon  them  after  the  death  of 
the  beetles. 

In'Europe,  according  to  Giard  and  Krassilstschik,  three  dis- 
eases of  the  European  white  grubs  have  been  detected:  one  of 
them  due  to  a  fungous  infection  by  the  species  most  commonly 
known  as  Isaria  densa,  Link,  (=Botrytis  tenella,  Saiccardo);  and 
the  other  two,  bacterial  diseases  studied  by  the  last  named 
author. 

These  fungous  diseases  will  be  more  fully  treated  in  the  fol- 
lowing section,  where  numerous  experiments  for  the  infection  of 
the  white  grubs  will  be  described  in  some  detail. 

PREVENTIVE  AND  REMEDIAL  MEASURES. 

If  we  use  the  word  remedy  for  measures  intended  to  arrest  an 
injury  already  begun,  and  prevention  for  measures  applied  in 
advance  of  such  injury,  we  must  say  that  efficient  remedies  for 
the  injuries  of  white  grubs  are  but  little  applicable  to  their  work 
in  corn,  and  that  we  are  confined  consequently,  for  the  main 
purposes  of  this  article,  to  a  discussion  of  preventive  measures 
only.  Such  measures  of  prevention  may  be  either  local  or  gen- 
eral: applied,  in  the  first  case,  to  the  field  in  which  corn  is  to 
be  planted,  and  intended  to  forestall  injury  in  that  field  only; 
or,  in  the  second  c€ise,  applied  elsewhere  or  more  comprehen- 
sively, with  a  view  to  a  more  general  effect  in  reducing  the 
number  of  white  grubs  over  a  larger  area. 

Local  preventive  measures  can  take  effect  only  on  the  white 
p:pubs  themselves,  while  the  most  valuable  general  measures  are 
those  directed  to  the  destruction  of  the  June  beetles  before  their 
efrpcfl  are  laid. 

Local  Prevention,— It  is  now  well  settled,  as  has  been  shown 
in  the  preceding  pages,  that  at  least  some  species  of  the  white 
f rubs  may  be  freely  and  abundantly  bred  in  fields  of  corn;  but 
H  Htill  remains  true  that  by  far  the' greater  number  of  those  in 
the  country  at  any  time  have  arisen  from  eggs  laid  by  the 
beetles  in  ground  bearing  a  crop  of  grass;  and  that  corn  is  con- 
sequently much  more  likely  to  be  damaged  if  planted  on  sod 
than  it  it  follows  clover,  some  small  grain,  or  corn  itself.  The 
first  effort  of  the  corn  farmer  threatened  by  these  insects  should 
consequently  be  directed  to  clearing  the  grubs  out  of  the  grass 
land  which  he  wishes  to  plant  to  corn.    For  this  purpose  it  is 
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very  desirable  that  hogs  should  be  pastured  for  a  considerable 
time  on  meadows  or  pastures  before  plowing  for  corn,  and  that 
they  should  also  be  given  the  run  of  the  field  while  it  is  being 
plowed.  This  measure  will  be  practically  useless,  however,  under 
ordinary  circumstances,  if  resorted  to  later  than  October  or 
earlier  than  April,  as  in  the  interval  between  these  months  the 
grubs  will  be  beyond  the  reach  of  pigs,  buried  in  their  winter 
quarters. 

Further,  I  do  not,  myself,  in  the  least  doubt  the  great  profit 
to  the  average  farmer  of  providing  for  the  collection  of  white 

fjrubs  after  the  plow,  by  hand,  in  soil  where  they  are  particu- 
arly  abundant,  especially  where  any  kind  of  cheap  labor  mav 
be  had.  In  estimating  the  value  of  this  method,  we  should  bear 
in  mind  the  fact  that  a  small  number  of  grubs  may  do  a  great 
amount  of  harm  to  young  corn  on  comparatively  clean  ground, 
because  of  the  small  amount  of  vegetation  offered  to  them  as 
food  while  the  corn  is  young. 

Next,  we  should  take  into  account  the  relatively  small  damage 
done  to  clover  by  the  grubs,  and  the  further  fact  that  we  have 
no  present  evidence  that  the  eggs  of  the  June  beetle  are  ever 
laid  in  clover  land.  It  is  consequently  a  good  practice,  so  far 
as  grub  injury  is  concerned,  to  insert  clover  (sown  perhap  with 
oats)  between  grass  and  corn  in  the  rotation ;  and  this  is  espe- 
cially to  be  advised  on  light  soils,  not  perfectly  adapted  to  com. 
Here  it  will  have  the  effect  not  only  to  eliminate  the  grubs  in 
part,  but  also  to  diminish  the  damage  to  the  following  crops 
of  corn  by  increasing  the  strength  of  the  land,  thus  helpmg  the 
corn  plant  to  withstand  such  loss  of  roots  as  it  may  neverthe- 
less be  subjected  to.  in  this  connection  it  need  hardly  be  said 
that  a  generous  treatment  of  the  soil,  by  heavy  fertilization, 
thorough  cultivation,  and  the  like,  will  diminish  loss  to  com  by 
enabling  plants  attacked  to  throw  out  new  roots  more  vigor- 
ously to  take  the  place  of  those  eaten  by  the  grubs.  Indeed,  by 
some  most  intelligent  and  successful  farmers,  hi^h  fertilizing 
with  frequent  rotation  is  regarded  as  the  essential  and  suffi- 
cient defense  against  these  insects. 

The  management  of  corn  on  lands  containing  grubs  should 
also  be  directed  especially  to  the  protection  of  the  plant  from 
drouth,  as,  in  the  presence  of  these  insects,  dry  weather  takes  a 
double  effect  by  retarding  root  growth  under  circumstances 
which  require  it  to  be  vigorously  stimulated  instead. 

To  prevent  the  laying  of  the  eggs  of  the  June  beetle  in  the 
corn  Seld  in  May  or  June,  it  is  desirable  that  the  ground  should 
be  kept  practically  free  from  weeds  at  that  time,  as  it  is  well 
known  that  a  surface  growth  of  vegetation  is  a  strong  attrac- 
tion to  these  insects  searching  for  places  suitable  for  the  support 
of  the  young.  Some  of  our  more  recent  observations  show 
that  the  beetles  are  likely  to  deposit  their  eggs  in  the  field 
from  which  they  themselves  have  emerged,  provided  that  it  of- 
fers  them   suitable    conditions— a  fact  which   makes  it  clearly 
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iDadvisablc  that  a  field  which  is  badly  infested  one  year,  should 
be  planted  to  corn  the  next. 

(jeneral  Prevention.-— The  principal  and  most  effective  preventive 
measures  of  general  promise  are  those  for  the  collection  and  de- 
struction of  the  June  beetles  before  they  have  laid  their  eggs. 
They  are  practically  confined  to  the  following  four  methods,  men- 
tioned in  the  order  of  their  importance:  (a)  shaking  and  jarring 
down  the  beetles  at  night  from  the  trees  in  which  they  feed,  and 
their  collection  on  sheets  or  cloth-covered  frames  similar  to  those 
in  use  for  the  peach  and  plum  curculio;  (b)  exposing  light  traps 
early  in  the  evening  in  places  frequented  by  the  beetles;,  (c)  the 
spraying  of  trees  to  which  they  resort,  with  Paris  green  or  other 
suitable  insecticide;  and  (d)*  the  turning  of  pigs  into  wood- 
lands,  forest  plantations,  and  the  like,  where  the  June  beetles 
conceal  themselves  by  day. 

These  are  all  measures  calling  for  cooperative  action  by  all,  or 
at  least  the  greater  part,  of  the  farmers  of  a  neighborhood,, 
since  it  is  useless  to  expect  any  pronounced  effect  from  isolated 
and  individual  action.  They  can  only  be  carried  out  by  previous- 
agreement  of  those  interested,  by  the  offer  of  premiums  for  the 
beetles,  or  by  the  passage  and  enforcement  of  laws  bearing^ 
equally  upon  all.  In  estimating  the  value  of  these  methods  it 
should  be  remembered  that  each  female  beetle  is  the  average^ 
equivalent  of  a  large  number  of  grubs. 

In  illustration  of  the  effectiveness  of  the  first  mentioned  of 
these  methods,  I  quote  from  notes  of  Assistants  Marten  and 
Hucke,  made  in  1891. 

May  19,  2:40  a.  m.  Shaking  the  trees  in  the  university  forest 
plantation  made  the  beetles  fall  very  easily,  the  second  shake 
generally  getting  all,  or  nearly  all,  there  were  in  a  tree.  Those 
shaken  from  the  trees  made  no  effort  to  fly  up  again,  and  only 
one  such  came  to  the  lantern  trap  near  by. 

3:45  a.  m.  The  beetles  apparently  as  abundant  a^  ever  on 
butternut  and  hickory.  The  lightest  shake  of  either  of  these 
trees  brings  down  the  beetles  by  dozens.  Butternut  tr«H^s  six  to 
eight  inches  in  diameter  drop  them  in  considerable  numbers  when 
shaken  by  the  hands— so  easily  are  they  detached. 

From  other  notes  it  is  apparent  that  the  June  beetles  cling 
more  closely  to  the  trees  early  in  the  evening, — from  eight  to 
ten  o'clock, — a  fact  doubtless  to  be  connected  with  the  gradual 
stupefying  effect  of  the  night  dews  and  the  cooler  air  towards 
morning. 

This  is  the  standard  method  in  both  France  and  Germany  for 
the  control  of  injuries  by  the  Europ<?an  white  grubs.  The  're- 
sults attained  in  the  former  country  are  shown  by  an  article, 
**La  Cbasse  anx  Hannetons,''  published  in  the  Revue  de  deux 
Mondes  for  1878.  In  consequence  of  an  offer  of  premiums  for 
beetles  in  the  department  of  Seine-In/Srieure,  1,140,()()(),()0()  of 
these  cockchafers  were  collected  and  paid  for  in  that  year,  at  an 
-9  E. 
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expenditure  of  fl6,000.  It  was  estimated  that  these  beetles 
would  have  given  origin  the  following  year  to  23,000,000,000 
white  grubs.  The  proprietor  of  an  establishment  for  the  mcknu- 
facture  of  sugar  from  beets,  whose  crop  was  seriously  affected 
by  the  ravages  of  the  grubs,  offered  a  prize  of  f4  for  each  one 
hundred  kilogrammes  (about  two  hundred  and  twenty  pounds 
avoirdupois)  of  the  beetles,  and  obtained  as  a  consequence 
28,000,000  cockchafers,— equivalent  to  560,000,000  grubs  the 
following  year.* 

Details  of  the  common  procedure  in  France  are  given  by  A. 
Wall6s  in  *' Bulletin  de  la  Soci6t6  Centrale  d' Apiculture  et  d'ln- 
sectologie"  for  June,  1890.  **It  would  be  a  mistake,"  he  says, 
^'to  wait  until  the  cockchafers  [English  name  for  the  European 
equivalent  of  our  June  beetles]  have  emerged,  since  the  whole 
benefit  of  the  capture  of  the  beetles  will  be  lost  if  the  females  are 
given  time  to  lay  their  eggs.  Measures  for  the  destruction  of  these 
insects  must  be  taken,  consequently,  from  the  time  that  a  few 
begin  to  appear.  Further,  if  in  certain  parts  of  the  territory 
involved  the  capture  of  the  beetles  is  neglected,  the  good  effect 
of  the  procedure  will  be  considerably  diminished.  These  two 
points  are  essential  and  imperative. 

**The  cockchafer  catchers  should  be  provided  with  hooked  poles, 
with  an  awning  cloth,  or  the  like,  and  with  bags  for  their  catch. 
It  will  be  well  for  them  to  go  in  little  groups,  and  to  make 
their  rounds  from  the  time  of  the  first  appearance  of  the  insect. 
This  last  observation  is  most  important.  On  the  12th  of  May, 
for  example  [in  France],  no  more  than  twenty  per  cent,  of  the 
cockchafers  captured  in  the  trees  will  be  females.  A  little  later,  on 
the  contrary,  the  males  will  have  disappeared,  and  scarcely  any 
but  females  will  be  found.  These,  however,  will  have  laid  their 
eggs. 

**The  beetles  may  be  most  easily  shaken  down  from  the  trees 
in  which  they  are  concealed,  ^t  the  dawn  of  day,  when  they  are 
still  stupid  with  the  coolness  of  the  night,  and  this  is,  conse- 
quently, the  time  at  which  these  collections  should  be  made. 
Two  persons  will  do  well  to  work  together  when  tall  trees  are 
to  be  visited.  One  strikes  the  branches  and  shakes  them  by 
means  of  the  hook  fastened  into  the  end  of  his  pole,  while  the 
other  picks  up  the  beetles.  They  can,  of  course,  change  places  occa- 
sionally. When  there  is  grass"  under  the  trees  a  cloth  must  be 
spread  to  catch  the  beetles,  which  would  otherwise  often  be  lost. 
It  will  be  very  easy  to  clear  trees  of  smaller  size  by  shaking 
them  en«rgetically,  but  not  violently  enough  to  break  them. 

**It  is  perhaps  in  the  canton  of  Mayenne  that  the  cockchafer 
hunt  is  pursued  by  the  inhabitants  with  the  greatest  method, 
energy,  and  p(?rHeverance.  There  those  engaged  in  the  cha«e  of 
the  beetles  are  divided  into  squads  of   four  (men,   women,  or 

♦  8/ni^'p  Stat  cements  concern  I  nc:  enormous  collectlona  and  their  cost  in  Germanr  •« 
|Iv^nln  laschenbor^s  Praotieal  Entomologf  {Praktische  In»ektenkunde)YolUFuU.., 
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children),  each  of  which  is  furnished  with  the  following  instru- 
ments: (1)  A  sheet  of  burlap  three  yards  by  two,  in  the  ends 
of  which  two  flexible  sticks  are  fajstened.  Strings  intended  to 
support  the  apparatus  are  attached  to  these  sticks.  (2)  A  long 
pole  armed  with  an  iron  hook.  (3)  A  sack  of  coarse  cloth.  The 
squad  being  thus  equipped,  two  hold  the  sheet  extended  under 
the  branches.  Owing  to  the  flexibility  of  the  rods  at  the  end, 
the  surface  of  the  sheet  easily  takes  the  concave  form  of  a  com- 
mon hammock.  The  branches  are  then  shaken  with  the  hand 
or  with  the  hooked  stick,  and  the  cockchafers  fall  upon  the  cloth 
and  accumulate  in  the  center." 

Between  2  and  5  o'clock  a.  m.  is  the  best  time  for  capturing 
our  American  June  beetles.  If  they  are  thus  collected  in  very  great 
numbers,  they  may  be  most  conveniently  killed  by  throwing  them 
into  tubs  or  barrels  of  water  with  kerosene  on  the  surfetce.  If  the 
number  is  so  great  as  to  be  likely  to  be  offensive  if  left  to  decay, 
they  may  be  scattered  upon  the  flelds  as  a  fertilizer. 

The  foregoing  method  is  but  little  likely  to  be  brought  into 
use  on  the  scale  required  to  make  it  effective  unless  the  white 
grubs  become,  at  least  locally,  more  destructive  than  they 
are  at  present  in  any  part  of  the  State  of  Illinois.  It  is  quite 
within  the  bounds  of  possibility,  however,  that  this  or  some 
similar  method  will  be  ultimately  forced  upon  the  American 
farmer. 

Oar  June  beetles  are  strongly  attracted  by  lights;  a  disposi- 
tion which  may  be  used  for  their  destruction  in  flelds.  An  ap- 
paratus consisting  of  a  lantern  suspended  over  a  tub  of  water, 
placed  in  or  near  trees  or  groves  resorted  to  by  the  beetles,  will 
often  collect  large  numbers  of  the  adult  insects,  which,  flying 
against  the  lantern,  drop  into  the  water,  where  they  are  readily 
kuled  if  a  little  kerosene'has  been  poured  over  the  surface.  This 
method  is,  however,  of  little  value  as  compared  with  that  above 
described,  since  it  attracts  males  in  very  much  greater  propor- 
tion than  females— sometimes  flfty  of  the  former  to  one  of  the 
latter.  It  is  also  ineffective  on  moonlight  nights,  and  when  the 
weather  is  cool  or  windy;  is  much  more  expensive;  and,  under 
the  most  favorable  circumstances,  less  thoroughgoing.  Its 
effect  is  shown  by  office  notes  made  in  1888  and  1891.  June  9 
of  the  former  year  one  hundred  and  twenty-seven  beetles  were 
caught  in  a  pan  flfteen  inches  across  partly  filled  with  water  and 
kerosene,  above  which  an  ordinary  lantern  was  suspended,  the 
apparatus  being  placed  on  a  bench  under  trees,  in  Urban  a, 
111.  A  similar  experiment,  made  May  7,  1891,  with  a  tub  of 
water  and  oil  and  a  common  kerosene  lamp  yielded  1,290  beetles, 
of  which  all  but  forty-one  were  males.    In  this  ease  the  trap  was 

E laced  in  a  small  forest  plantation  on  the  University  farm  at 
^rbana.    These  beetles  were  all  taken  between  7:45  and  9:15 
p.  m.,  after  which  only  now  and  then  one  would  come  to  the 
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light.  Later  iu  the  season  no  doubt  the  proportion  of  females 
to  males  would  have  been  greater;  but  statements  made  in 
another  part  of  this  article,  under  the  head  "Life  History  and 
Habits,"  show  that  the  disproportion  continues  throughout  the 
season. 

The  spraying  of  trees  most  resorted  to  for  food  is  a  possible 
measure,  since  the  beetles  are  killed  by  arsenical  poisons— a  fact 
demonstrated  by  laboratory  experiments  made  by  us  in  1888 
with  oak  leaves  dipped  in  Pans  green  mixture,  one  ounce  to 
twenty  gallons  of  water.  The  expense  of  a  general  application 
of  such  an  insecticide  will,  however,  prevent  its  common  use. 

When  pigs  can  be  turned,  in  May  and  June,  into  groves, 
orchards,  or  forests  infested  by  the  beetles,  they  cannot  fail  to 
destroy  immense  numbers  of  them,  since  they  eat  them  eagerly, 
and  can  easily  find  them,  hidden  as  they  commonly  are  by  day 
barely  under  the  surface  of  the  ground.  This  is  a  measure 
only  occasionally  applicable. 

Remedial  Measures, —Mxrect  remedies  for  the  attacks  of  white 
grubs  are  either  inapplicable  to  the  com  field,  are  of  doubtful 
economic  value,  or  are  too  little  understood,  as  yet,  to  make 
them  worthy  of  recommendation.  For  example,  kerosene  emul- 
sion may  properly  be  applied  to  infested  lawns,  and,  if  followed 
by  a  copious  watering,  may  kill  large  numbers  of  the  grubs, 
but  the  cost  of  this  material  and  treatment  will  preclude  its  use 
against  grubs  in  corn;  and  kainit  and  other  potash  fertilizers 
(the  sulphate  especially)  will  destroy  grubs  in  the  earth,  but  for 
this  purpose  must  be  used  at  a  rate  inadmissible  in  farm  prac- 
tice—more than  a  ton  per  acre  according  to  Prof.  Perkins  (Fifth 
Ann.  Rep.  Vt.  Agr.  Exper.  Station,  p.  152). 

Among  remedial  measures  of  uncertain  value  may  be  men- 
tioned toe  cultivation  and  dissemination  of  the  fungus  parasites 
of  the  white  grub — uncertain  because  not  yet  thoroughly  tested, 
and  because  such  tests  as  have  been  made  do  not  demonstrate 
the  practical  utility  of  the  method. 

These  parasitic  fungi  do,  however,  sometimes  spontaneously 
destroy  immense  numbers  of  white  grubs  in  the  field,  and  some 
of  them  can  be  easil^'^  cultivated  in  Quantity  outside  the  body 
of  the  insect — almost  as  easily  as  musnrooms  may  be  grown  for 
the  market.  The  subject  of  the  fungous  diseases  of  these  insects 
is  therefore  a  very  suitable  one  for  investigation,  and  should 
undoubtedly  be  most  thoroughly  studied  from  every  point  of 
view. 
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THE  CONTAGIOUS  DISEASES  OF  THE  WHITE  GRUBS. 

The  native  contagious  diseases  of  the  American  white  grubs 
are  not,  so  far  as  known,  encouraging  subjects  for  practical  use 
in  the  destruction  of  these  insects ;  but  certain  other  insect  dis- 
eases, due  to  parasitic  fungi  capable  of  artificial  cultivation,  offer 
a  more  promising  resource.  Numerous  experiments  have  been 
made  in  recent  years  in  France  with  a  native  fungus  parasite* 
of  the  European  larva  of  MelolontbsL  vulgaris  (already  fre- 
quently referred  to  as  the  agricultural  equivalent  of  our  species) 
which  have  been  carried  so  far  by  Prof.  A.  Giard  as  to  lead  to 
the  artificial  cultivation  of  this  fungus  on  a  large  scale,  and  its 
sale  to  farmers  as  a  specific  for  that  insect. 

Experiments  with  this  fungus  for  the  destruction  of  larvae  of 
Lachnostema  and  allied  American  genera  were  made  in  my  lab- 
oratory in  1892,  and  similar  and  still  more  extensive  experi- 
ments were  made  with  two  other  species  (Isaria  leprosa  and 
Sporotricbum  globvliferum)  occurring  spontaneously  in  America. 
This  work  was  done  under  my  own  immediate  supervision  by  an 
assistant,  Mr.  John  Marten,  from  whose  report  I  take  the  fol- 
lowing statement  of  methods  and  results : 

Two  culture  tubes  of  Botrjtis  tenella  were  obtained  in  1892 
from  a  Parisian  firm  of  chemists,  who  offered  the  spores  of  this 
fungus  in  glass  tubes  for  sale;  and  another  was  received  directly 
from  Professor  A.  Giard.  March  31,  1892,  fifty  grubs  taken 
from  a  rotten  oak  log— most  of  them  PolymtBcbus  brevipes  and 
the  remainder  Serica  vespertina—weTe  thoroughly  dusted  with  a 
portion  of  the  contents  of  one  of  these  tub^s,  and  were  then 
placed  in  an  earthen  dish  with  a  quantity  of  the  rotten  wood. 
A  check  lot  was  established  under  similar  conditions,  but  not 
Ousted  with  the  spores.  The  first  effect  of  this  treatment  was 
observed  April  6,  when  a  single  larva  each  of  Serica  and  Poly- 
m(Bchu9  was  found  dead,  the  latter  with  flabby  thorax  and  the 
abdomen  somewhat  hard.  This  lot  of  larvae  was  examined  at 
intervals  of  two  days,  and  April  8  one  more  was  found  dead,  April 
10  sixteen,  on  the  12th  seventeen,  on  the  14th  one,  on  the  16th 
three,  on  the  18th  four,  and,  finally.  May  2  sixteen  more— mak- 
ing forty-nine  in  all. 

Infection  by  this  fungus  is  unmistakably  indicated  by  a  pale 
pink  tint  of  the  dead  larva,  deepening  to  a  definite  rosy  color, 
which  disappears,  however,  with  the  development  of  spores  upon 
the  surface  of  the  grub.  This  characteristic  color  was  shown  bv 
twenty  of  the  above  larvae,  the  first  exhibiting  it  April  8.  It 
was  noticed  that  the  Serica  larvae,  although  seemingly  affected 
like  the  others,  did  not  change  color  in  this  way.     An  external 

*BotrvtU  teneUa  or  Isaria  densa,  as  it  is  yarlooslF  called  by  different  authors. 
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mycelium  was  first  shown  April  16,  on  a  grub  which  had  died 
on  the  8th  and  had  then  been  transferred  to  damp  sand  and 
covered  with  a  bell  jar.  Others  showed  this  external  growth  on 
the  18th  and  20th,  while  spores  first  appeared  April  26.  From 
such  spores  successful  cultures  were  made  in  test  tubes  of  agar- 
agar,  the  culture  medium  assuming  the  deep  red  color  to  which 
this  fungus  gives  rise.  Proof  was  consequently  complete  of  the 
destruction  of  at  least  a  considerable  number  of  these  grubs  by 
a  thorough  infection  with  spores  of  Botrytis  tenella.  In  the 
check  lot,  in  the  mean  time,  three  larvae  had  died ;  one  on  the 
14th  and  two  on  the  18th  of  April — all  of  them,  however,  with- 
out any  appearance  of  fungous  affection. 

A  single  experiment  was  begun  May  0, 1892,  intended  to  test  the 
possibility  of  the  transfer  of  the  disease  characterized  by  the  fun- 
gus Botrytis  tenella  from  one  white  grub  to  another  in  the  earth. 
Por  this  purpose  thirty  Lachnosterna  larvae  were  placed  in  a 
breeding  cage  and  covered  with  earth,  and  with  these  were  buried 
separately  five  dead  grubs  covered  with  a  dense  growth  of  the 
spore-bearing  mycelium  of  Botrytis  from  one  of  the  experiments 
just  described.  Wheat  was  sown  in  the  cage  to  furnish  natural 
conditions  and  to  afford  food,  and  a  check  lot  was  established, 
similarly  provided  for.  Seven  days  thereafter  no  effect  was  vis- 
ible, and  one  grub  was  dead  in  the  check.  At  the  end  of  a  fort- 
night two  larvae  had  died  in  the  experimental  lot,  but  with  no 
appearance  of  a  fungus  mycelium.  One  month  later  (June 
23)  sixteen  living  larvae  were  found  in  this  cage,  one  had  died 
from  hymenopterous  parasitism,  and  the  eleven  remaining  were 
,dead,  but  with  no  appearance  of  a  fungus  growth.  Matters 
remained  in  substantially  this  condition  until  July  5,  when  one 
ardditional  dead  larva  was  found,  together  with  two  living  pupse. 
August  26,  when  the  experiment  was  abandoned,  the  cage  con- 
tained eleven  adult  June  beetles  (Lachnosterna),  one  remaining 
pupa,  and  a  second  larva  killed  by  a  hymenopterous  parasite 
{Peletiinus  polvtarator).  The  dead  white  grubs  whose  remains 
were  detected  in  the  earth  showed  no  trace  of  fungous  infection, 
and  the  check  cage  was  reported,  by  the  assistant  who  performed 
the  experiment,  in  practically  parallel  condition. 

May  25,  1892,  a  third  experiment  was  begun  with  this  fungus. 
Fifty  grubs,  chiefly  Cyclocephala,  with  a  few  Lachnosternas,  were 
thoroughly  dusted  with  spores  of  Botrytis  tenella  and  placed  in 
a  cage  with  blue-grass  sod,  a  check  lot  being  established  at  the 
same  time.  June  29,  this  cage  was  overhauled,  and  ten  live 
grubs,  three  dead  ones,  two  pupae  and  eleven  adult  Cyclocephalas 
were  found.  One  of  the  dead  larvae  had  developed  white  myce- 
lium; another  was  characteristically  pink   in  color;   while  the 
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third  showed  no  Bign  of  disease.  The  dead  larvjB  were  placed 
on  damp  sand,  and  by  July  8  one  had  formed  spores  of  Botry- 
tis  from  which  successful  cultures  of  tenella  were  afterwards  ob- 
tained. The  check  lot  developed  fewer  imagos,  and  contained  a 
dead  larva  and  pupa  on  June  29.  These  failed  to  develop  para- 
sitic fungi  when  placed  on  damp  sand,  and  this  experiment  was 
not  earned  farther. 

Perhaps  the  most  successful  attempt  to  kill  our  common  white 
f2:rubs  with  this  Botrytis  in  our  breeding  cages  began  August  26, 
1892,  when  nineteen  grubs  from  a  corn  tfeld  were  thoroughly 
covered  with  spores  from  a  culture  made  in  agar-agar  in  July. 
The  dusted  grubs  were  placed  in  a  breeding  cage,  without  food, 
and  moistened  from  time  to  time  with  water.  September  24  ten 
of  them  were  dead,  and  spores  had  formed  on  four.  Within  the 
bodies  of  the  others  a  mycelial  growth  was  discernible,  but  none 
appeared  on  the  outer  surface.  The  cage  was  not  again  dis- 
turbed until  March  28,  1893,  when  eight  more  dead  grubs  were 
found,  only  two  of  them  showing  fungus  spores.  The  six  others 
contained  no  mycelium,  and  probably  died  from  other  causes. 

From  the  foregoing  it  appears  that  no  clearly  distinguishable 
effect   was   produced   by   this   attempt   at    artificial    infection. 

Similar  experiments  with  this  same  fungus  species  were  made 
in  1892  by  Prof.  Herbert  Osborn,  of  Ames,  Iowa,  and  by  Mr. 
F.  W.  Maliy,  at  Washington,  both  under  direction  of  Dr.  Riley, 
Entomologist  to  the  D.  S.  Department  of  Agriculture.* 

By  Prof.  Osborn,  forty-three  Lachnosterna  larvae  were  used  in 
two  experiments  and  a  number  not  given  in  a  third,  with  the 
effect  to  convey  the  fungus  only  to  a  single  grub;  and  here,  a» 
no  culture  experiments  are  given,  it  seems  possible  that  some 
other  fungus  may  have  appeared. 

In  Mr.  Mally's  experiment  nine  grubs  were  used  in  two  experi- 
ments, and  eighty-eight  others  were  kept  as  checks.  Here  also 
the  treatment  wa^s  without  result. 

The  material  used  by  Osborn  and  Mally  was  apparently  de- 
rived from  a  commercial  source  (Fribourg  &  Hesse,  26  rue  des 
Ecoles,  Paris),  and  may  have  been  in  a  condition  inferior  to 
that  from  Prof.  Giard,  with  which  m^-  own  experiments  were 
made. 

Experiments  with  haria  leprosa,  Fr.,  were  begun  April  19, 
1892,  in  accordance  with  a  suggestion  made  by  Dr.  Roland 
Thaxter,  from  whom  a  culture  tube  of  this  fungus  was  received 
March   21.     This  culture   was  re^jeated  on   agar   by   Professor 

•  Bep.  U.  8.  Uept.  Asr..  1893.  p.  1G8. 
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Burrill  of  the  University  of  Illinois,  and  April  19  twenty  grubs 
were  dusted  with  spores  from  this  second  growth,  and  placed 
in  an  earthen  vessel  which  was  filled  with  leaf  mould  and  sunken 
in  the  earth.  Grubs  died  in  this  lot  April  23,  25,  and  27,  most 
of  them  becoming  firm  to  the  touch  and  of  a  dusky  brownish 
hue.  The  record  shows  the  death  of  thirteen,  in  all,  of  this  ex- 
perimental  lot  up  to  May  20,  at  which  time  ants  invaded  the 
<jage,  and  the  experiment  was  discontinued.  Five  dead  speci- 
mens transferred  to  damp  sand  May  30,  simply  decayed  with- 
out visible  fungus  growth.  Only  two  of  the  lot,  in  fact,  formed 
a  mycelium,  and  none  matured  spores. 

The  second  lot  of  larvoe,  thirty  in  number,  Cycloeephala  and 
Lachnosterna  mixed,  was  dusted  May  25,  1892,  with  spores  of 
Isaria  leprosa,  from  the  above-mentioned  culture  on  agar. 
They  were  placed  in  a  breeding  cage  and  left  undisturbed  until 
June  29,  when  five  dead  larvae,  fifteen  living  ones,  two  pupse, 
and  one  adult  Cycloeephala  were  found,  the  remaining  seven 
having  died  and  disappneared.  Two  of  those  taken  dead  from 
the  cage  were  placed  on  damp  sand  June  29,  and  grew  the  fun- 
gus rapidly  in  the  form  of  stalk-like  bundles  which  bore  spores 
abundantly  by  July  1.  Agar  cultures  made  from  these  spores 
on  the  8th  of  July  were  indistinguishable  from  the  orignal  cul- 
ture or  from  the  fungus  growing  on  the  grubs.  Theie  was  no 
appearance  of  a  fungus  growth  on  any  of  the  grubs  in  the  check 
lot  corresponding. 

The  common  parasitic  fungus  Sporotricbium  globuUferum, 
characteristic  of  the  so-called  white  muscardine  of  the  chinch 
bu^,  was  also  used  by  us  at  this  time  in  these  white  grub  ex- 
periments, and  seemed  on  the  whole  more  efficient  than  either 
Botrytis  tenella  or  Isaria  leprosa.  April  19, 1892,  thirty  grubs 
taken  from  an  old  corn  field  were  thoroughly  covered  with 
spores  of  Sporotrichum  from  a  culture  meule  on  corn  meal  wet 
with  beef  broth.  This  culture  was  derived  directly  from  dead 
insects  which  had  been  collected  at  Urbana  February  23.  The 
specimens  were  moistened  and  then  rolled  about  in  the  fungus 
spores  until  they  were  almost  completely  covered,  looking  as  if 
they  had  been  rolled  in  flour.  They  w^ere  buried  in  leaf  mould  in  a 
crock,  which  was  sunk  in  the  earth  in  the  insectary,  and  kept 
covered  with  a  board  and  a  wet  cloth.  The  first  result  appeared 
April  25,  when  one  grub  was  dead  and  two  more  were  scarcely 
alive.  Others  were  found  dead  the  27th  and  30th,  May  2,  7, 
and  15,  and  June  1  and  15— twenty- nine  in  all.  An  external 
mycelium  appeared  first  April  30,  and  by  May  15  it  was  present 
on  twentytwo  of  the  grubs,  and  by  June  15  on  all  but  four  of 
the  lot.  Spores  were  first  formed' (on  two  specimens)  May  3, 
and  by  June  1  on  several  others  also. 

A  second  lot  of  thirty  grubs  was  dusted  with  spores  of  Spo- 
rotrichum fflobuli/erum  May  9,  1892,  from  the  same  culture  as 
that  used  in  the  above  experiment.  May  16  nine  grabs  were 
dead,  and  by  June  23  only  seven  remained  alive.  Later,  three 
of  these  died  and  four  became  adults.    Dead  examples  transferred 
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to  damp  sand  May  16,  had  developed  spores  of  Sporotrichum 
by  May  23.  From  two  of  them  an  external  growth  of  fertile 
hyphte*  took  the  form  of  long  flattened  sheets,  or  bundles,  of 
threads,  which  spread  over  the  sand  three  fourths  of  an  inch  in 
-every  direction.  Spores  were  formed  in  immense  numbers  on  the 
margins  and  upon  the  surfaces  of  this  growth.  These  were  ripe 
by  July  8,  and  successful  cultures  of  t>porotrichum  globuhferum 
in  its  usual  form  were  made  upon  agar  by  their  use.  The  bodies 
of  those  grubs  that  died  in  the  earth  after  infection,  and  were 
left  under  ground,  did  not  grow  an  external  mycelium  if  the 
earth  was  kept  wet,  but  rapidly  decayed  instead,  leaving  only  the 
thicker  chitinous  portions  of  their  skeleton  to  indicate  their  fate. 
It  would  seem  from  this  and  previous  experiments  that  excessive 
moisture  in  the  earth  may  possibly  prevent  the  post  mortem 
fruiting  of  Sporotrichum  globuliferum  by  causing  a  too  rapid 
bcujterial  decomposition  of  its  host. 

Three  grubs  had  died  in  the  check  lot  during  the  period  of  the 
preceding  experiment,  but  none  showed  any  trace  of  fungous 
parasitism. 

Two  other  lots  of  white  grubs,  nineteen  in  each,  were  treated 
with  Sporotrichum  spores  obtained  from  cultures  August  26, 
1892.  By  September  24  eleven  were  dead  in  one  lot  and  eight 
in  the  other.  In  this  experiment,  as  in  the  preceding  one,  the 
dead  grubs  decayed  rapidly  when  left  in  the  earth,  and  only 
those  lying  on  the  surface,  or  buried  in  comparatively  dry  earth 
near  it,  ever  developed  spores. 

So  far  as  we  may  judge  from  laboratory  experiments  only,  it 
would  seem  possible  that  artiflcial  cultures  of  Sporotrichum 
globuhferum  may  be  found  useful  for  the  destruction  of  white 

frubs  in  the  field.  Much  practical  experiment  will  be  needed, 
owever,  to  test  this  supposition  thoroughly. 
The  most  abundant  native  fungus  parasite  of  the  grub,  Cordy- 
ceps  melolonthse,  is  not,  so  far  as  known,  capable  of  artificial 
cultivation,  and  if  used  at  all,  according  to  our  present  knowledge 
of  its  life  history  it  can  be  conveyed  to  nealthy  insects  in  the  field 
only  by  infection  methods  in  which  grubs  parasitized  by  this 
fungus  are  used  as  the  starting  point  of  the  infection.  I  am  not 
aware,  however,  that  any  successful  experiments  to  this  effect 
have  yet  been  made. 

DESCRIPTION  OF  GRUBS. 

Until  the  publication  of  the  Seventeenth  Report  from  this  oflSce 
no  distinguishing  larval  characters  had  been  recognized  for  the 
larvae  of  Eachnostema,  and  even  Cyclocephala  had  not  been  sepa- 
rated in  the  larval  state  from  the  other  genera.  It  has  not  yet  pro- 
ven possible  to  find  strict  specific  characters  for  the  Lachnosterna 
larvce,  the  distinguishing  features  recognizable  being  rather  those 
of  groups  than  of  species.  Three  such  groups  have  thus  far  been 
recognized  among  larvfle  subsequently  bred,  the  first  represented 
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by  birticula  and  rugosa,  the  second  by  fusca  and  inversa,  and 
the  third  by  gibbosa. 

Genus  Cyclocephala.—The  tip  of  the  abdomen  and  the  sum- 
mits of  the  folds  on  the  backs  of  segments  four  to  nine  are 
crowned  with  short  brown  hairs,  not  thickly  set.  Segments  one 
to  nine  are  short,  ten  and  eleven  are  equal  and  twice  as  long 
as  nine,  twelve  is  more  than  three  times  as  louf^:,  and  segment 
thirteen  is  very  short  and  followed  by  a  large  round  anal  plate 
which  attains  the  tip  of  the  abdomen.  The  anal  slit  is  trans- 
verse. The  hairs  on  the  ventral  surface  of  the  last  segment  are 
uniform  and  irregularly  scattered.  The  front  and  clypeus  are  a 
little  roughened,  the  labrum  somewhat  more  so;  the  mandibles 
slightly  sulcate. 

C.  immnculata  (Plate  XII.,  Fig.  8;  and  Plate  XIII.,  Fig.  1 
and  2).— The  body  of  this  species  is  cream-colored,  and  is  covered 
with  scattered  soft  brown  hairs;  the  spiracles  are  orange;  the 
head  is  ferruginous,  with  a  short  longitudinal  brown  line  behind 
the  usual  frontal  V,  and  a  black  dot  at  the  base  of  each  mandible. 
The  first  joint  of  the  antennae  is  globose,  the  second  is  cylindri- 
cal, three  times  as  long  as  the  first,  swollen  near  the  distal  end, 
the  third  is  longest  of  all,  the  fourth  shorter  and  prolonged 
into  a  short  tooth  anteriorly  on  the  under  side,  the  fifth  as 
long  as  the  second  and  tapering  to  a  point. 

Genus  Lacbnosterna.—Body  covered  with  soft  brown  hairs, 
the  tip  of  the  abdomen  and  the  summits  of  the  folds  on  the 
backs  of  segments  four  to  nine  covered  with  short  stiff  hairs, 
thickly  set.  The  spiracles  are  ferruginous.  Segments  one  to 
nine  are  short,  ten  and  eleven  are  equal  in  length,  twelve  is  one 
half  longer  than  eleven,  thirteen  still  long:er  than  twelve,  and 
the  anal  plate  is  small,  triangular,  anterior  margin  rounded, 
not  attaining  the  tip,  the  anal  slit  consequently  angular.  On 
the  ventral  side  of  segment  thirteen  is  a  triangular  patch  of  con- 
spicuous brown  hairs,  the  outer  of  which  are  simple  and  pointed, 
the  inner  flattened  and  hooked  at  the  tip,  with  a  median  double 
row  of  mucronate  hairs,  inclined  inwardlj',  extending  length- 
wise through  the  middle  of  the  patch.  The  mandibles  are  sul- 
cate above,  the  antennal  joints  variable. 

L.  fusca  and  inversa  (Plate  XII.,  Fig.  5).— In  these  larvae 
the  subanal  spines  or  hairs  are  relatively  short  and  weak,  the 
greater  part  of  the  hairs  being  hooked,  these  hooked  hairs  form- 
ing a  large  triangular  patch  on  each  side  of  the  middle  line,  ex- 
tending outward  as  far  as  the  ends  of  the  anal  slit.  The  spinules 
of  the  double  median  row  are  scarcely  thicker  or  more  con- 
spicuous than  the  hooked  hairs  adjacent.  The  two  rows  are 
{)arallel,  extend  about  two  thirds  the  length  of  the  ventral  sur- 
ace  of  the  segment  from  the  anal  slit  forward,  and  are  separated 
from  each  other  a  distance  about  equal  to  the  length  of  a  spinnle, 
the  distance  between  the  spinules  in  a  row  being  approximately 
half  as  great.  The  number  of  spinules  is  from  twenty-one  to 
twenty-five  in  each  row. 
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L.  birticula  and  rugosa  (Plate  XII.,  Fig.  2  and  3).— In  this 
group  the  median  rows  of  nmcronate  spinules  are  much  more 
prominent  than  in  the  preceding,  the  bases  of  the  spinules  beinff 
decidedly  thicker  than  the  hairs  adjacent,  and  the  spinules  placed 
much  more  closely  in  a  row  (almost  in  contact),  the  rows  being 
decidedly  shorter— about  half  the  length  of  the  ventral  surface 
of  the  segment— and  stopping  short  of  the  anal  slit.  The  rows 
are  also  further  apart— a  distance  about  twice  the  length  of  a 
spinule.  The  hooked  hairs  are  fewer  and  more  sparsely  placed. 
Spinules  about  twenty-nine  in  a  row. 

L.  gihbosa  (Plate  XII.,  Fig.  7).— A  much  smaller  larva  than 
the  preceding,  characterized  by  a  still  greater  shortening  of  the 
median  avenue  through  an  approximation  of  the  hairs  and  a 
lateral  thickening  of  their  bases,  these  now  becoming  at  least 
twice  the  diameter  of  the  hairs  adjacent.  Tips  of  the  spinules 
strongly  inclined,  nearly  meeting  in  the  middle,  spinules  of  each 
row  contiguous.  The  rows  approximate  at  the  ends,  and  ex- 
tend about  one  third  the  length  of  the  ventral  surface  of  the 
segment.  Patch  of  hooked  hairs  much  reduced  in  size,  not  reach* 
ing  ends  of  anal  slit,  but  extending  farther  forward  than  the 
ends  of  the  rows  of  spinules. 

LIST  OF    ILLINOIS  SPECIES  OF    LACHNOSTERN A . 

There  are  thirty-two  species  of  white  grubs  belonging  to  the 
genus  Lachnosterna  credited  to  Illinois  by  the  collection  of  the 
adults,  twenty-six  of  which  (marked  with  a  star)  are  in  my  office 
collections.  The  habits  of  the  larvte  of  these  species  are  so  far 
as  known  practically  identical,  but  the  greater  part  of  them 
have  of  course  never  as  yet  been  bred  separately  to  the  imago. 

L.  lanceolata,  Say.*    Rare,  Central  and  Southern  Illinois. 

L.  prsBtermissa,  Horn.*    Rare,  Southern  Illinois. 

L.  glaberrima,  Blanch.    Rare,  Illinois. 

L.  ephilida,  Say.*    Frequent,  Southern  Illinois. 

L.  longitarsus,  Say.*    Infrequent.  Illinois. 

L.  gibbosa,  Burm!*    Abundant  throughout  State. 

L.  hirtiventris,  Horn.*    Rare,  Central  Illinois. 

L.  congrua,  Lee*    Infrequent,  Illinois. 

L,  pruina,  Lee*    Rare,  Northern  Illinois. 

L.  crassissima,  Blanch.*  Infrequent,  Central  and  Southern 
Illinois. 

L.  inversa,  Horn.*    Abundant  throughout  State. 

L.  bipartita,  Horn.*    Infrequent,  Southern  Illinois. 

L.  micans,  Knoch.*  Infrequent,  Central  and  Southern  Illi- 
nois. 

L.  arcuata,  Smith.*    Rare,  Southern  Illinois. 

L.  dubia,  Smith.*    Not  common.    Central  and  Northern  Illi- 
nois. 
.  L.  insperata,  Smith.*    Rare,  Northern  Illinois. 

L.  fusca,  Frohl.*    Abundant  throughout  State. 

L.  grandis,  Smith.    Rare,  Illinois. 
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L.  marginalia,  Lee.*    Rare,  IlliDois. 

li.  fraterna,  Harr.*    Frequent,  Central  and  Southern  Illinois. 

L.  nova,  Smith.*    Rare,  Central  Illinois. 

L.  corrosa,  Lee.    Rare,  Illinois. 

L.  rugosa,  Mels.*    Common,  Central  Illinois. 

L.  implicita,  Horn.*    Frequent,  Contral  and  Northern  Illinois. 

L.  balia,  Say.*    Infrequent,  Central  and  Northern  Illinois. 

L.  villifrons,  Lee.*    Infrequent,  Central  and  Northern  Illinois. 

L.  limula,  Horn.    Rare,  Illinois. 

L.  hirticula,  Knoch.*    Abundant  throughout  State. 

L.  ilicis,  Knoch.*    Common  throughout  State. 

L.  crenulata,  Frohl.*    Infrequent  throughout  State. 

L.  inepta,  Horn.*    Rare,  Southern  Illinois. 

L.  tristis,  Fabr.*    Abundant  throughout  State. 

The  following  species  will  probably  be  found  to  occur  in  Illi- 
nois: L.  fi^aciIiSy  Burm.  (Can.  to  N.  C.  and  Tex.);  L.  afSnis, 
Lee.  (D.  C,  Kan.,  Col.,  Ind.  Ter.,  and  Tex.);  and  L.  knocbii, 
Gyll.  (Mass.  to  Ga.,  Kan.,  and  Tex). 

Key  to  the  Illinois  Species  of  Lachnostema.* 

The  class! flcatioD  of  the  June  beetles  presents  unusual  difficulty  because 
of  their  (j^eneral  uniformity  of  appearance  and  the  large  number  of  species, 
and  extensive  use  must  be  made  of  the  sexual  characters,  external  and 
internal.  This  difficulty  reaches  a  climax  in  the  group  of  species  allied  to 
fusca,  which  are  almost  absolutely  indistinguishable  by  any  other  means. 
One  would  naturally  doubt  the  validity  of  such  species,  but  on  a  careful 
study  of  these  characters,  I  And  them  easily  recognizable  and  subject  to 
but  little  variation,  and  have  no  doubt  of  the  distinctness  of  the  species 
based  upon  them. 

A  very  useful  character  is  the  sculpture  of  the  last  two  ventral  seg- 
ments of  the  male,  each  species  presenting  its  own  characteristic  pattern. 
The  internal  sexual  structures  of  both  sexes  seem  to  be  a  reliable  means 
of  identifying  species.  The  claspers  of  the  male  rest  just  within  the  open- 
ing at  the  tip  of  the  abdomen,  and  may  be  easily  drawn  out  and  ex- 
amined. It  is  desirable  that  specimens  should  be  mounted  with  the 
claspers  protruded.  In  the  females  and  some  of  the  males  the  two  spurs 
at  the  end  of  the  hind  tibia  are  distinctly  articulated  and  freely  movable 
when  fresh;  but  in  the  majority  of  the  species  the  males  have  one  spur 
firmly  soldered  to  the  tibia,  appearing  lilce  an  acute  prolongation  of  the 
apical  margin.  The  notch  or  sinuation  at  the  base  of  this  spur  is  very 
strong  and  distinct  in  congrua  and  hirtiventriSj  and  least  developed  in 
gibbosa,  which  may  be  immediately  recognized,  however,  by  its  remarkable 
angulate  spur.  The  antennal  club  of  the  male  is  usually  much  larger 
than  that  of  the  female. 

The  antennap  are  usually  ten-jointed,  three  joints  in  the  club  and  seven 
in  the  stem,  but  several  species  have  normally  only  six  joints  in  the  stem, 
making  the  antennee  9-jointed.  Besides  this,  there  is  a  tendency  to  lose 
one  joint  of  the  stem  in  one  or  even  both  antennas  of  individuals  of 
either  group,  so  that  we  may  find  9-jointed  antennas  in  species  normally 
10-jolnted,  and  8-jointed  antennae  in  those  normally  9-jointed. 

Other  distinguishing  characters  are  found  in  the  vestiture,  color,  and 
punctuation;  the  clypeus;  the  outline,  margin,  and  basal  channel  of  the 
thorax;  the  distinctness  of  the  elytral  costae;  the  length  of  the  antennal 
club;  the  teeth  of  the  tarsal  claws,  etc. 

•  Prepared  by  Mr.  0.  A.  Hart 
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The  following  key  makes  extensive  use  of  the  cbaract^rs  of  the  male, 
iDv^itbout  which  the  species  could  scarcely  be  Identified  with  any  certainty. 
Tbe  females  may  be  determined  by  comparison  with  the  males.  The 
classification  is  based  on  the  excellent  monograph  of  Dr.  Horn,  **Review 
of  tlie  Species  of  Lachnosterna  of  America  North  of  Mexico,"  in  Trans. 
Ji^tn.  ]Bnt.  Soc,  v.  14,  p.  209;  and  free  use  is  made  of  Mr.  J.  B.  Smith's 
studies  of  the  sexual  structures,  ''Notes  on  the  Species  of  Lachnosterna 
of  tremperate  North  America,  with  Descriptions  of  New  Species,"  in  Proc. 
U.    S.  Nat.  Mus.,  V.  11,  p.  481. 

1  Surface  clothed  with  scales,  subopaque:  male  with  ventral  segments 

carinate  at  middle,  hind  tibise  with  both  spurs  free,  and  hind  tarsi 
long  and  slender;  female  apterous;  antennae  10-]ointed.  13-17  mm  — 

lanceolata,  Say 

Surface  above  glabrous 2 

Surface  above  pubescent  or  hairy 29 

2  Antennas  10-]ointed 3 

Antennse  9-Jointed 4 

3  IFixed  spur  of  hind  tibia  short;  metasternum  hairy,  penultimate  seg- 

ment with  an  elevated  slightly  roughened  transverse  ridge,  narrowly 
separated  from  the  posterior  margin.    15-16  mm — proBtermissa^  Horn. 

Pixed  spur  of  male  wanting;  metasternum  nearly  naked:  slender,  rufo- 
testaceous,  shining;  penultimate  ventral  segment  of  male  rugulose, 
last  ventral  concave  with  two  feeble  cusps  in  the  concavity.  13-15 
mm glaherrima,  Blanch. 

Fixed  spur  short;  similar  to  preceding,  clypeus  less  distinctly  emarei- 
Date:  abdomen  of  male  channeled,  penultimate  ventral  with  a  de- 
pressed roughened  space  at  middle,  near  hind  margin,  depression 
open  behind,  its  floor  with  sharp  blackish  posterior  edge,  occupying 
a  deep  emargination  of  edge  of  segment,  and  separated  by  a  small 
notch  at  each  end  from  the  sides  of  the  impression,  which  terminate 
posteriorly  in  thick  projecting  angles.    14-19  mm ephilida^  Say. 

Fixed  spur  long  or  moderately  long 6 

4  Inner  spur  of  hind  tibia  of  male  anchylosed 5 

Inner  spur  of  male  free 32 

5  Fixed  spur  of  male  short;  clypeus  deeply  emarginate;  elongate  cylin- 

drical, pale  yellowish  testaceous,  head  darker;  abdomen  of  male  flat- 
tened at  middle,  last  ventral  irregularly  concave.    10.5-13  mm. 

longitaraus,  Say. 
Fixed  spur  at  least  moderately  long 24 

6  A  marked  sinuation  at  end  of  male  hind  tibiae,  at  base  of  fixed  spur, 

in  line  with  under  surface  of  tibia 7 

No  distinct  sinuation  at  apex  of  hind  tibise  as  described 11 

7  Suboylindrical,  slender,  yellowish  testaceous,  thorax  and  head  darker; 

claw  tooth  small;  penultimate  ventral  of  male  abruptly  declivous  at 

middle.    10.5-13  mm gUicilis,  Burm. 

Oblong  oval,  darker;  claw  teeth  strong 8 

8  Fixed   spur  boot-shaped;   clypeus   feebly   emarginate;    thorax   rather 

coarsely  and  sparsely  punctate;  penultimate  ventral  of  male  obliquely 
plicate  each  side  of  the  middle,  last  segment  with  a  deep  concavity 
limited  behind  by  a  sharp  elevated  margin  overhanging  posteriorly. 

12-17  mm gibbosaf  Burm. 

Fixed  spur  of  usual  form 9 

9  Abdomen  of  male  at  middle  hairy  and  rather  deeply  channeled,  last 

ventral  with  a  rather  smooth  triangular  impression,  hind  margin 
with  a  broad  emargination,  prolonged  at  middle  in  an  acuminate 
point  up  the  middle  of  the  triangle,  and  closed  by  paler  membrane; 
thoracic  punctures  coarse  and  close,  denser  anteriorly,  a  smoother 

median  space.    17-18  mm hirtiventrvt^  Horn. 

Abdomen  glabrous  at  middle 10 
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10  Abdomen  of  male  deeply  and  sharply  impressed  along  middle,  penulti- 

mate ventral  strongly  and  acutely  emarginate,  slightly  transversely 
plicate  each  side  or  median  channel,  last  ventral  with  broader  deep 
longitudinal  Impression,  widening  posteriorly  and  ending  behind  in 
two  blacl^  projecting  lobes  separated  by  an  acute  notch;  thorax 
evenly,  moderately  punctate;  color  rufocastaneous  to  piceous.  15-19 
mm congrucL^  Liec 

Abdomen  of  male  flattened  at  middle,  penultimate  ventral  with  a 
straight  transverse  carina,  last  ventral  irregularly  concave,  anterior 
margin  elevated;  last  ventral  of  female  deeply  and  broadly  emar^gi- 
nate,  impressed  or  eroded  at  middle;  thorax  coarsely,  deeply,  and 
Irregularly  punctate;  elytral  punctures  distinct,  costas  feeble:  color 
brownish  to  castaneous.    16.5-20  mm affinis^  Lec 

Sexual  characters  as  in  preceding;  thorax  very  coarsely  and  closely 
punctate;  elytral  punctures  feeble,  costse  usually  well  marked;  color 
castaneous  to  piceous,  pruinose.    17-18.5  mm prumnOj  Lee. 

11  Clypeus  concave,  moderately  reflexed,  feebly  emarginate 12 

Clypeus  flat,  narrowly  reflexed,  deeply  emarginate 20 

12  Penultimate   ventral   of   male   without   distinct  elevated  transverse 

ridge 13 

Penultimate  ventral  with  distinct  elevated  transverse  ridge,  straii^ht 
or  curved 14 

33  Penultimate  ventral  of  male  with  curved  rugose  impressed  channel  along 
posterior  margin  at  middle,  in  front  of  which  is  a  broadly  triangular, 
not  elevated,  rugose  space,  last  ventral  with  smooth  cupuliform  depres- 
sion;  body  large  and  broadly  ovate,   subpruinose;   thorax  closely, 

rather  coarsely,  punctate.    15-21  mm crdssissima,  Blanch. 

Penultimate  ventral  with  subcircular  rugose  impression,  border  widely 
interrupted  behind  by  hind  margin  of  segment,  sometime  slightly 
elevated,  last  ventral  with  broad  smooth  impression;  fixed  spar 
rather  short  and  broad;  clypeus  more  distinctly  emarginate;  thoracic 
punctures  rather  coarse  and  sparse.     15-18  mm inversa,  Horn. 

14  Transverse  ridge  deeply  divided  by  the  longitudinal  median  impres- 

sion; thorax  coarsely  and  rather  closely  punctate,  with  smoother 

median  line.    15-19  mm hipartUa,  Horn. 

Transverse  ridge  entire 15 

15  Surface  opaque,  conspicuously  pruinose;  thoracic  punctures  distinct, 

sparse,  and  irregularly  placed,  median  line  smoother;  penultimate 
ventral   of   male   with   short  arcuate  ridge;   fixed  spur  not  long. 

15-17  mm mtcon«,  Knoch 

Surface  shining,  not  pruinose;  thorax  not  very  coarsely  or  closely 
punctured 16 

16  Transverse  ridge  short,  strongly  arcuate;  female  with  last  segment 

emarginate 17 

Transverse  ridge  longer,  straight  or  but  slightly  curved 20 

17  Ridge  overhanging  throughout 18 

Ridge  not  overhanging 19 

18  Ends   of  ridge  at  extreme  hind  margin  of  segment  and  overhanging 

the  next;  clypeus  feebly  emarginate;  oblong-oval,  rufocastaneous  to 

piceous.    19  mm arctioia.  Smith. 

Ends  of  ridge  distant  from  hind  margin  of  segment;  otherwise  not 
superflcially  distinguishable  from  the  preceding.  1 8-20  mm. duWa,  Smith, 

19  Ridge  small,  distinct,  the  ends  as  well  as  the  rest  of  the  ridge  near 

the  middle  of  the  segment;  claspers  of  male  symmetrical:  not  no- 
ticeably dilTerent  from  the  preceding  species insperata.  Smith. 

20  Ridge  slightly  curved,  ends  overhanging,  declivous  at  middle;  female 

with  last  ventral  not  emarginate;  closely  resembling  the  preceding. 

18-22  mm Jusca,  Froh). 

Ridge  nearly  straight,  not  overhanging  posteriorly,  last  ventral  gran- 
ulate-punctate; female  with  last  ventral  emarginate;  larger  and 
more  robust;  thorax  subangulate  before  the  middle.. grrandis,  Smith. 
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21  "Phoraoic  puDCtuation  moderate;  club  of  male  antenna  much  shorter 

than  stem 22 

"Phoracic  punctuation  very  coarse;  club  of  male  antenna  about  as  long 
as  stem 23 

22  Penultimate  ventral  of  male  granulate  and  feebly  impressed  posteriorly 

feebly  elevated  In  front,  elevation  continued  by  plications  extending 
obliquely  backward  on  each  side;  claspers  large,  expanded,  with 
rounded    posterior  outline;  thoracic  punctures  more  or  less  s^rse. 

15-18  mm ^ratema,  llarr. 

Penultimate  ventral  of  male  similarly  sculptured,  but  the  elevation 
stronger  and  shorter,  forming  with  the  lateral  oblique  extensions  an 
approach  to  an  acute  ridge;  claspers  small,  deeply  emarginate  behind; 
thoracic  punctures  sparse,  leaving  irregular  smooth  spaces  on  the 
disk.    15-17  mm nova.  Smith. 

23  Penultimate  ventral  of  male  with  a  semicircular  elevation  in  front  of 

a  deep  smooth  fovea;  thorax  broadest  at  base  with  a  smooth  space 
each  side  of  middle.    16.5-21.5  mm marginalis,  Lee. 

Penultimate  ventral  of  male  with  the  posterior  border  vertical  at 
middle,  horizontal  portion  obliquely  plicate  each  side;  thorax  widest 
at  middle,  obtusely  angulate,  punctures  moderately  close,  sparser  at 
sides  of  middle.    17-20  mm oorroaa,  Lee. 

Penultimate  ventral  broadly  impressed  and  granulate  at  middle,  form- 
ing an  oblique  declivity,  at  each  end  of  which  is  an  obtuse  elevation; 
thorax  widest  at  middle,  subangulaite 24 

24  Thorax  with  punctures  irregularly  confluent,  a  distinctly  elevated  smooth 

median  line;  last  ventral  of   male  with  apex  acutely  emarginate. 

21.5-23.5  mm knochii,  Gyll. 

Thorax  with  punctures  dense,  but  not  confluent,  median  line  some- 
times smoother;  last  ventral  of  male  with  a  broad  triangular  emar- 
gination,  closed  by  membrane,  at  apex.    18-23  mm rugosuy  Mels. 

25  Sutural  stria  deeply  impressed,  sutural  costa  normal 26 

Sutural  stria  feeble  or  wanting,  sutural  costa  scarcely  elevated 29 

26  Form  more  or  less  ovate,  head  and  thorax  darker  than  elytra 27 

Form  elongate,  parallel,  color  uniform 28 

27  Last  ventral  of  male  convex,  penultimate  with  a  subcircular  rugose 

depression,  limited  in  front  by  a  small  narrow  arcuate  elevation, 
feeble  at  middle,  on  each  side  more  distinctly  and  sharply  elevated, 
extending  obliquely  outwards;  clypeus  deeply  and  acutely  emarginate, 
front  glabrous;  thoracic  punctures  moderately  coarse,  rather  sparse. 

14-17.5  mm implicita.  Horn. 

Last  ventral  of  male  with  smooth  cupuliform  depression,  penultimate 
with  elongate  concavity  at  middle  along  hind  margin,  in  front  of 
which  is  a  short  obtuse  punctate  arcuate  elevation;  front  with  erect 
hairs,  clypeus  broadly  not  deeply  emarginate;  thoracic  punctures 
rather  coarse  and  sparse,  irregularly  placed,    15-16  mm — oalia,  Say. 

28  Last  ventral  of  male  broadly  concave,  penultimate  with  a  feeble  arcu- 

ate elevation;  front  with  short  erect  hairs,  clypeus  deeply  emargi- 
nate; thoracic  punctures  coarse  and  deep,  sparsely  and  irregularly 
placed,  often  leaving  large  smooth  spaces.    11.5-16  mm.  .vilUfrons^  Lee. 

29  Last  ventral  of  male  concave,  penultimate  with  an  obtuse  transverse 

ridge  divided  by  a  depression  at  middle;  rufotestaceous;  clypeus 
emarginate;  thorax  moderately  coarsely  punctate,  not  closely,  but 
somewhat  irregularly.    14-18  mm limuLa,  Horn. 

30  Hind  tibia  of  male  with  one  spur  fixed 31 

Hind  tibia  with  both  spurs  free 32 

31  Surface  with  erect  hairs,  those  of  elytra  in  rows  (sometimes  Indistinct 

from  rubbing);  base  of  thorax  channeled  each  side;  penultimate  ven- 
tral of  male  with  a  broad  and  long  transverse  impression,  limited  at 
each  end  bv  a  smooth  oblique  plica,  space  in  front  slightly  elevated, 
last  ventral  broadly  concave;  clypeus  emarginate;  thorax  variolately 
and  irregularly  punctate.    16.5-19  mm /lirt  cu2a,  Knoch. 
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Surface  covered  with  short  grayish  pubescence;  base  of  thorax  not 
channeled;  penultimate  ventral  of  male  with  a  broad  transverse  im- 
pression, a  slightly  oblique  tuberosity  at  each  end  in  front,  last  ven- 
tral feebly  concave,  broadly  emarginate  at  apex;  clypeus  deeply 
emarginate;  thorax  very  densely  granulate-punctate,  median  line 
smoother,  slightly  elevated.  19-23.5  mm.  (ctZicUa,  Lee.) — ilids,  Knocb. 

32  Clypeus   emarginate;   surface   with   short  yellowish   recumbent  hair; 

penultimate  ventral  of  male  vaguely  concave  at  middle;  thorax  with 
margin  coarsely  serrate,  coarsely  and  densely  punctate.    17-20  mm. 

crenulata^  Frohl. 
Clypeus  entire 34 

33  Subcylindrical,  rufotestaceous;  clypeus  emarginate;  thorax  moderately 

punctate,  with  smooth  median  line;  last  ventral  of  male  longitudinally 
subcarinate  at  middle,  anterior  margin  elevated  each  side,  penulti- 
mate with  sharply  limited  cupuliform  concavity,  its  margin  rising 
Into  an  acute  rugose  tuberosity  on  each  side,  hind  tibial  spurs  slen- 
der.   15-16  mm inepta^  Fabr. 

34  Surface  with  yellowish  hair  long  on  head,  thorax,  and  about  scutellum, 

short  on  remainder  of  elytra;  thorax  coarsely,  closely  punctured,  last 
two  ventrals  of  male  broadly  transversely  impressed,  anterior  margin 
of  last  ventral  elevated,  penultimate  with  a  short  acute  transverse 
carina  near  the  front  margin.     11.5-15  mm tristix^  Fabr. 

THE  GREEN  JUNE  BEETLE. 

{AllorbjDA  Ditida,  L.) 

(Plate  XIII..  Flff.  7.) 

The  larva  of  the  green  June  beetle,  AUorb'ma  nitida,  commonly 
known  as  a  white  grub  where  it  occurs,  is  distinguishable  from 
the  species  of  Lachnosterna  and  Cyclocephala  by  its  somewhat 
larger  size  when  full  grown ;  by  the  thick  covering  of  short  stiff 
hairs  easily  visible  to  the  naked  eye;  but  especially  by  the  dif- 
ference in  its  method  of  locomotion  upon  a  hard  surface.  The 
common  white  grubs  (Lachnosterna)  creep  only  by  means  of 
their  legs,  dragging  the  heavy  abdomen  clumsily  along;  but  the 
larva  of  the  green  June  beetle,  when  thrown  upon  a  hard  sur- 
face, turns  immediately  upon  its  back,  and  moves  somewhat 
easily  in  this  position  by  alternate  contraction  and  expansion 
of  the  segments  of  the  body,  using  the  stiff  hairs  upon  tne  bacic 
as  an  aia. 

This  is  a  southern  species,  and  in  the  Southern  States  largely 
replaces  Lachnosterna,  its  larva  being  there  known  as  the  yfhite 
grub.  In  Central  Illinois  it  occurs  but  rarely,  but  becomes  no- 
ticeably abundant  in  the  southern  part  of  the  State,  where  it 
has  been  occasionally  reported  as  injurious  in  a  small  way. 
Although  it  has  not  been  found  in  corn  fields,  its  food  and  habits 
are  such  as  to  make  it  altogether  likely  that  under  favoring  cir- 
cumstances it  might  injure  corn  in  the  same  manner  as  the 
Lachnosterna  larva— or  rather  as  the  larva  of  Cyclocephala, 
which  it  more  closely  resembles  in  its  life  history.  The  grub  is 
normally  a  grass  insect,  but  infests  likewise  strawberry  fields, 
and  has  been  found  by  Dr.  Riley  to  feed  in  confinement  upon 
the  roots  of  wheat.  It  seems  to  be  less  dependent  upon  living 
vegetation  than  even  the  white  grubs.  Apparently  living  mucfi 
more  generally  upon  a  rich  soil.    Indeed,  the  beetles  seem  to  be 
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attrauited  to  manured  land  when  about  to  lay  their  eggs,  or  to 
that  which  has  been  heavily  mulched  or  contains  an  unusual 
amount  of  decomposing  vegetation.*  Townsend  has  found  them 
living  in  clean  earth  under  circumstances  to  indicate  a  carniv- 
orous habit.t 

The  life  history  of  this  insect  is,  as  already  intimated,  differ- 
ent from  that  of  Lachnosterna,  especially  in  the  fact  that  pupa- 
tion of  the  larva  takes  place  in  May,  the  beetles  issuing  in  June. 
Its  length  of  larval  life  is  not  known,  nor  the  precise  time  or 
place  of  ovi position. 

The  following  description  of  the  larva  is  taken  from  Dr.  Riley .t 
**Fa77  grown  7arKa.— Length,  40  millimetres,  somewhat  largest 
posteriorly,  subcylindrical,  broader  at  thorax  and  eighth  and 
ninth  abdominal  segments,  which  are  materially  swollen.  Mor& 
flattened  ventrally,  with  a  distinct  swollen  lateral  ridge  just  be« 
low  the  stigmata,  which  rather  increases  the  flattened  aspect  of 
the  venter.  General  color,  glassy  yellowish  white,  inclining  ta 
green  or  blue  towards  the  extremity.  Head,  rather  small,  flat- 
tened, well  inserted  into  the  prothoracic  segment,  chestnut-brown 
in  color.  Dorsal  surface  of  the  body  strongly  transversely  cor- 
rugate or  wrinkled,  each  of  the  chief  segments  having  three  dis-^ 
tinct  ridges,  the  whole  body  studded  with  short,  thick,  yellowish 
bristles,  which  are  most  dense  on  the  dorsal  ridges  and  more 
sparse,  but  longer,  on  the  ventral  and  anal  segments.  Dorsally 
these  stiff  hairs  are  directed  posteriorly  and  materially  assist  in 
the  dorsal  locomotion.  The  legs  are  honey-yellow,  covered  with 
similar  stiff  bristles,  without  definite  tarsal  claw.  They  are 
short,  compared  with  the  larvae  of  Lachnosterna  generally. 
Prothoracic  segment  with  a  honey-yellow  horny  plate  in  front 
of  the  spiracle,  which,  as  usual,  is  rather  larger  than  the  ab- 
dominal spiracles.  Mandibles  short,  stout,  dark  brown,  with  the 
left  (looking  from  the  dorsum)  4-dentate,  and  the  right  3-den- 
tate.  Antennse  short,  4-jointed,  joints  subequal  in  length,  dimin- 
ishing in  width  from  1  to  4,  maxillary  palpi  3-jointed,  joints 
subequal  in  length,  terminal  narrowest  at  tip.  Labial  palpi 
2-jointed,  joint  1  longest,  somewhat  swollen  at  tip,  and  bearing 
a  short  pointed  joint  2  on  the  inner  side  of  its  tip.  Labium 
covered  with  short  stout  bristles.  Maxillae  with  long,  stiff  bristles 
on  the  inner  surface,  and  with  two  long,  sharp,  black  teeth  near 
the  tip. 

"The  half-grown  larva  does  not  differ  in  structure  or  colora- 
tion." 

*  Ball.  8S  Md.  Affr.  Exper.  Station.  1893.  p.  79. 

r Insect  Life,"  Vol.  IV..  p.  25. 

:  Bull  23  Md.  Aer.  Exper.  Station.  1893.  p.  80. 
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PRIONU8    GRUBS. 
(Plate  XIU..  Fiflr.  8-«.) 

The  occasional  occurrence  in  corn  of  large  thick-bodied  grubs 
belonging  to  a  different  family  from  the  common  white  grubs 
of  this  article,  calls  merely  for  general  mention.  The  larvae  in 
question  are  those  of  two  species  of  large  brown,  flattish,  long- 
horned  beetles  (CerambycidBe) ,  and  belong  to  the  ^nus  Prionus 
(P.  imbricornis  and  P.  laticollis).  They  are  sometimes  common 
in  prairie  or  pasture  sod,  where  they  feed  upon  the  roots  of 
grass,  and  have  also  been  a  few  times  reported  in  corn  fields  in 
Illinois  and  Missouri,  doing  an  injury  apparently  identical  with 
that  of  the  white  grubs.  These  larvae  are  at  once  distinguisha- 
ble from  the  latter  insects  by  their  greater  size  (3  mm.  in  length 
and  nearly  half  as  thick  when  full  grown),  by  the  form  of  the 
body  (tapering  from  the  head  backwards),  and  by  the  fact  that 
it  is  little,  if  at  all,  curved.  They  are,  further,  at  once  distin- 
guishable by  the  rudimentary  and  inconspicuous  character  of 
their  legs.  They  are  much  more  generally  known  to  economic 
entomology  for  their  injuries  to  the  roots  of  the  vine  and  apple 
and  some  forest  trees  than  for  their  agricultural  relations. 


b.  Roots  penetrated,  perforated,  irregularly  burrowed,  and  more 
or  less  eaten  off  and  eaten  up.  Underground  parts  of  stalk 
usually  also  similarly  injured. 

Wireworws  in  soil  among  the  roots. 

(For  a  discussion  of  the  wire  worm  injury  to  corn,  see  this 
report,  p.  28). 

Small,  slender,  soft  bodied,   white  or  yellowish-white  grubs 
in  the  roots  and  earth. 

THE  SOUTHERN  CORN  ROOT  WORM. 

{Diabrotica  12-punctata,  Oliv.) 

(Plat©  XIV..  FlK.  l-^J 

Injuries  to  corn  by  the  southern  corn  root  worm  have  not 
been  seen  by  us  in  Northern  Illinois  and  but  rarely  in  the  cen- 
tral part  of  the  State,  but  they  are  more  likely  to  occur  south- 
ward. Outside  this  State  they  have  been  recognized  by  ento- 
mologists in  Ohio,  Indiana,  Kentucky,  Arkansas,  Mississippi, 
Louisiana,  Alabama,  South  Carolina,  Virginia,  and  Maryland. 
As  the  beetle  occurs  from  Canada  southward  through  the  Atlan- 
tic region,  and  thence  to  Minnesota,  Kansas,  Louisiana,  and 
Mexico,  it  will  probably  be  found  much  more  generally  present 
in  corn  fields  than  the  above  report  would  indicate. 

Its  injuries  are  very  similar  in  general  character  and  effect  to 
those  of  the  much  more  abundant  and  better  known  northern 
corn  root  worm  {Diabrotica  longicornis) ,  with  which  they  have 
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doubtless  frequently  been  confounded.  They  are  distinguishable 
with  some  difficulty  from  those  due  to  the  various  species  of  wire- 
worms,  and  it  will  often  require  the  recognition  of  the  larva 
itself  to  determine  positively  to  which  of  these  two  classes  of 
insects  a  ffiven  root  injury  is  due.  The  presence  of  this  root 
worm  in  tne  field  gives  origin  to  the  usual  general  effects  of  the 
loss  of  roots  by  the  plant,  varying  according  to  the  age  of  the 
corn,  the  gravity  of  the  injury,  and  the  kind  of  soil  and  weather. 
A  conspicuous  damage,  noticeable  on  a  casual  inspection,  may 
vary  from  the  death  of  the  plant  to  a  slight  retardation  of  its 
growth  or  to  a  general  spindling,  yellowish,  and  unhealthy 
look. 

In  the  young  plant,  about  six  inches  high,  the  characteristic 
perforations  of  the  stalk  underground  may  result  in  the  sud- 
den withering  of  the  whole  plant,  or,  more  commonly,  in  the  kill- 
ing of  the  central  leaf  or  tuft  of  growing  leaves— an  appearance 
which  has  given  to  this  insect  the  common  name  of  the  *'bud 
worm"  in  some  of  the  Southern  States.  In  certain  instances  the 
plant  h&s  been  killed,  as  in  Maryland,  almost  as  soon  as  it  has 
sprouted. 

As  the  season  advances,  the  corn  in  affected  fields  is  likely  to 
be  uneven  in  size,  and  later,  as  the  plant  becomes  top-heavy 
with  growth,  it  may  fall  to  the  earth  when  the  soil  is  softened 
by  rains,  and  especially  during  windy  storms.  Having  once  so 
fallen,  it  will,  if  badly  injured,  fail  to  rise  again;  and  it  may 
further   be  seen  that   the  plant  has  but  little   hold   upon  the 

f round,  a  whole  hill,  perhaps,  being  readily  pulled  up  with  one 
and.  As  a  consequence  of  the  loss  of  roots  and  the  general 
weakening  of  the  plant,  many  stalks  fail  to  set  the  ear,  or  form 
only  a  nubbin.  The  injured  plant  also  matures  slowly,  remain- 
ing green  longer  than  the  average,  and  being  thus  especially  sub- 
ject to  injury  by  frost. 

A  closer  examination  of  the  young  plant  will  commonly  show 
a  perforation  of  the  underground  part  of  the  stem  either  at  or 
near  the  upper  circle  of  roots.  Later,  as  the  corn  plant  increases 
in  size,  the  roots  themselves  are  seen  to  be  gnawed  irregularly, 
great  holes  or  notches  being  eaten  out,  first  in  one  direction  and 
then  in  another,  until  the  roots  are  severed  or  consumed.  In 
the  larger  roots  the  larva  may  perhaps  completely  bury  itself, 
but  it  is  much  more  likely  to  eat  in  and  out  irregularly  than  is 
the  smaller  northern  corn  root  worm  presently  to  be  described. 
It  differs  from  this  last  species  likewise  in  the  fact  that  it  com- 
nionly  devours  everything  as  it  goes,  leaving  little  or  no  refuse 
in  its  burrows;  and  in  the  further  fact  that  it  works  all  along 
to  some  extent  in  the  base  of  the  stalk,  which  it  penetrates,  but 
not  deeply,  finally  causing  the  stalk  to  blacken  and  rot  where 
water  gets  admission  to  its  injuries.  Its  attack  on  corn  is  also 
earlier,  briefer,  and  much  more  vigorous  and  destructive,  owinff 
to  the  larger  size  of  the  larva  and  its  more  rapid  growth  ana 
earlier  maturity.  Even  in  well-grown  corn  it  very  commonly  bores 
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into  the  stalk  beneath  the  upper  circle  of  brace  roots,  or  be- 
hind the  sheath  of  the  lower  leaf— habits  in  which  it  differs 
from  the  northern  corn  root  worm. 

Search  for  this  root  worm  should  be  made  in  or  about  the 
injured  parts— from  the  middle  of  May  to  the  middle  of  Au- 
gust in  the  latitude  of  the  southern  half  of  Illinois.  It  is  a  8oft» 
slender-bodied,  worm-like  insect,  a  little  over  half  an  inch  in 
length  when  full  grown,  and  nearly  ten  times  as  long  as  thick. 
The  surface  is  slightly  wrinkled  or  warty,  white  when  young,  and 
yellowish  when  old.  The  head  is  dark  brown,  sometimes  nearly 
black,  and  there  is  a  pale  brown  leathery  patch  on  the  top  of 
the  segment  next  behind  the  head,  and  a  nearly  circular  similar 
patch  on  the  top  of  the  last  segment  of  the  body.  The  legs  are 
very  short  and  small,  and  the  skin  bears  only  a  few  long  scat- 
tered hairs. 

It  seems  most  likely  to  attack  early  planted  com,  and  hence 
in  the  Northern  States  has  been  found  most  frequently  in  sweet 
corn.  An  injury  of  fifty  per  cent,  is  a  not  unusual  effect  of  its 
presence  in  Southern  Illinois,  and  elsewhere  it  has  been  reported 
as  sometimes  destroying  almost  every  hill  when  the  com  was 
young. 

This  corn  root  worm  has  not  been  taken  in  the  act  of  injury 
to  the  roots  of  any  other  plant  than  corn,  but  has  once  been 
seen  eating  off  a  stem  of  young  wheat  in  fall.*  Lugger  found 
the  pupae  among  the  roots  of  a  common  prairie  plant,  the 
cone  flower  (Rudbeckia),  but  says  nothing  of  injury  to  that 
plant;  and  my  assistant,  Mr.  Marten,  reports  the  occurrence 
of  young  larVsB  among  the  roots  of  Cyperus  strigosus  and 
Scir/fua  nuviatilis^two  sedges  common  in  moist  low  lands,  the 
roots  of  which  presented  the  same  appearance  of  injury  as 
those  of  infested  corn. 

The  food  of  the  adult  Diabrotica  12'punctata  is  widely  varied, 
apparently  much  more  so  than  that  of  the  northern  Diabrotica. 
It  has  been  for  a  long  time  commonly  known  as  a  squash 
beetle,  eating  both  leaves  and  green  fruit  of  squashes,  melons,  and 
cucumbers.  We  have  seen  it  eating  into  pumpkins,  sometimcB 
to  the  depth  of  half  an  inch,  and  feeding  upon  clover  blossoms 
and  upon  the  leaves  of  tame  and  wild  sunflowers  (Helianthus). 
We  have  found  it  in  May  eating  away  the  edges  of  the  leaves 
of  young  corn  in  the  field,  and  in  July  and  August  mak- 
ing small  round  holes  in  corn  leaves  in  our  breedmg  cages. 
In'September  and  October  it  has  occasionally  been  taken  from 
the  tip  of  the  ear  of  corn,  feeding  on  the  silk,  and  once  in  August 
we  tiaw  it  gathering  up  fallen  corn  pollen.  It  has  also  fed  upon 
ragweed  leaves  in  our  breeding  cages  in  August.  By  other  ob- 
servers it  has  been  reported  to  feed  on  the  petals  of  various 
flowers,  including  roses,  dahlias,  cosmos,  and  the  cotton  plant; 
upon  young  volunteer  oats  (December),  on  certain  moulos,  on 
the  horse  nettle  (Solanum  canadense)^  on  cabbage,  cauliflower, 

*  Webster.  In  BaU.  45  (1892).  Ohio  Agr.  Exper.  Station,  p.  MS. 
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arud  beans;  and  on  the  leaves  of  plums,  cherries,  apricots,  and 
raspberries.  Webster  has  also  seen  it  eating  unripe  kernels  of 
wheat  and  corn. 

LIFE  HISTORY. 

As  is  very  commonly  the  ccise  with  American  injurious  insects, 
the  life  history  of  this  beetle  is  incomplete.  Our  studies  of  it  are 
deficient  not  only  in  continuity  of  experimental  work,  but  even  in 
a  number  and  distribution  of  observations  and  collections  suffi- 
cient to  give  us  a  fair  ground  of  probable  inference.  We  are 
especially  uncertain  as  to  the  number  of  broods  and  the  stage 
or  stages  of  hibernation.  In  the  latitudes  of  Central  and  South- 
ern Illinois  it  seems  most  likely  that  this  is  a  two-brooded  in- 
secty  but  if  so,  data  published  from  Alabama  and  Mississippi 
would  make  it  extremely  probable  that  it  is  three-brooded  there. 
Webster's  observations  in  Indiana  would  lead  us  to  suppose 
that  it  hibernates  a*s  an  adult,  he  having  found  it  feeding  upon 
volunteer  oats  a.s  late  as  December  14,  and  abroad  in  spring 
as  early  as  April  17,  at  which  time  the  sexes  appeared  in 
copula.^ 

Our  own  voluminous  collection  records  of  the  adult  do  not 
clearly  bear  out  the  suppositions  made  above  concerning  the 
hibernation  and  the  number  of  annual  ^nerations  of  this  species. 
Without  ever  having  made  any  special  search  for  it,  I  find  that 
we  have  actually  obtained  it  in  eighty-two  collections, — mostly 
of  a  miscellaneous  character,— ranging  from  April  20  to  Novem- 
ber 15.  We  have  thus  taken  the  imago  once  in  April,  six  times 
in  May,  eight  times  in  June,  sixteen  times  in  July,  twenty-eight 
in  August,  eighteen  in  September,  four  in  October,  and  once  in 
November— a  gradual  rise  in  frequency  from  April  to  August, 
and  a  similar  gradual  decline  thence  to  the  end  of  the  season. 
In  our  special  collections  of  hibernating  insects  this  species  has 
not  appeared;  and  in  our  large  electric-light  collections,  made 
from  May  to  September  in  1886  and  1887,  it  occurred  infre- 
quently, and  in  no  case  until  July. 

As  we  now  understand  the  subject  we  may  saj'  that  in  the 
latitude  of  the  southern  half  of  the  State  the  eggs  are  laid  in 
May  and  June,  that  the  root  worms  do  the  greater  part  of  their 
mischief  also  in  these  months,  pupating  from  the  middle  of  June 
to  the  last  of  July,  and  yielding  the  beetle  in  July  and  August. 
The  new  generation  commence  to  pair  by  the  beginning  of  the 
month  last  mentioned,  and  young  larvoe  of  the  generation  fol^ 
lowing  may  be  found  early  in  September. 

The  larva  has  first  been  observed  in  spring  in  the  latitude  of 
Illinois  (namely  in  Maryland)  on  May  31,  and  in  Virginia  June 
18.  By  the  19th  of  July  this  brood"  of  larvae  was  largely  full 
grown  in  1889,  larvae,  pupae,  and  freshly  emerged  imagos  occur- 
ring at  that  time  at  Jacksonville,  in  Morgan  county,  in  this  State. 
We  have  in  fact  once  seen  a  freshly  developed   beetle   of  this 
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species  July  5,  and  Webster  reports  it  as  pairing  in  Centred  In* 
diana  in  July.  Dr.  Riley  seems  to  have  found  eggs  of  beetles 
in  his  breeding  cages  July  7,  from  individuals  which  emerged 
the  day  preceding,  the  larvae  having  originally  come  from  Vir- 
ginia June  18.  Garraan  finds  the  ovarian  eggs  of  this  (?)  gen- 
eration mature  in  Kentucky  July  29,  these  two  being  as  yet 
the  only  observations  on  record  concerning  the  egg. 

The  pupation  of  this  brood  of  larvce  is  not,  however,  alto- 
gether completed  in  Illinois  before  the  end  of  July.  Indeed,  larvse 
taken  the  20th  of  August  at  Champaign,  Illinois,  in  1889,  were 
possibly  of  this  same  brood.  The  beetles  have  begun  to  pair 
again,  however,  as  early  as  August  8  with  us,  and  young  root 
worms,  doubtless  of  a  second  generation,  have  been  collected  at 
Champaign  September  6.  Garman's  observations  in  Kentucky 
are  not  especially  different  from  these,  but  the  dates  given  for 
Alabama  (**Insect  Life,"  Vol.  IV.,  p.  104)  show  a  mucn  earlier 
start  of  the  species.  The  active  larva  is  reported  aiS  occurring^ 
there  from  March  to  the  middle  of  May,  these  earlier  larvae  be- 
ginning to  pupate  certainly  by  April  ^30,  and  to  yield  the  imago 
May  21.  The  occurrence  in  Minnesota  of  pupse  September  3, 
which  gave  the  imago  three  days  afterwards,  is  a  fetct  which 
has  no  special  bearing  upon  this  life  history. 

I  need  only  add  that  the  eggs  are  placed,  either  singly  or  in 
groups  of  two  to  twelve  or  more,  according  to  Riley's  observa- 
tions, below  the  surface  of  the  soil  near  the  plants,  in  cracka 
or  immediately  about  the  base  of  the  plants. 

NATURAL  ENEMIES. 

So  far  as  now  known,  the  most  effective  natural  check  on  the 
multiplication  of  this  insect  is  a  bacterial  vaxaBiteiBacillasrafaDs) 
observed  by  me  to  infest  the  larva,  killing  about  three  fourths 
of  a  considerable  collection  of  these  corn  root  worms  brought 
from  Jacksonville  July  19,  1889.  We  do  not  yet  know  what 
part  of  the  larva  is  first  attacked  by  this  BacilluSy  but  by  the 
time  the  resulting  disease  has  reached  a  fatal  stage,  it  swarms 
in  all  the  fluids  o\  the  root  worm,  which  have  become  practically 
a  pure  culture  of  this  bacterial  species.  Infested  larvae  lose  their 
characteristic  yellowish  tinge,  becoming  gray  and  somewhat 
swollen,  and  after  death  they  change  color  through  pinkish  to 
dull  dark  red,  the  internal  organs  breaking  up  to  a  fluid  palp, 
held  for  a  considerable  time  in  the  tough  cuticle  of  the  dead 
larva.  The  fluids  of  such  specimens  have  a  milky  appearance 
in  the  pale  worms  and  a  reddish  tint  in  the  others.  This  last 
color  is  due,  not  to  the  color  of  the  bacilli  themselves  but  to 
an  excreted  coloring  matter  diffused  through  the  fluids  in  which 
they  grow.  In  artiflcial  cultures,  consequently, — a  number  of 
which  I  made  in  1889,— a  similar  color  is  imparted  to  the  cul- 
ture medium,  whether  this  be  solid  or  fluid. 
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The  readiness  with  which  this  Bacillus  is  cultivated  artificially 
and  the  apparent  deadliness  of  its  attack  make  it  a  very  prom- 
ising subject  for  experimental  investigation,  and  it  is  conse- 
quently much  to  be  desired  that  if  it  be  again  encountered  in 
this  or  any  other  insect  species,  it  may  be  thoroughly  investi- 
gated from  the  practical  point  of  view. 

The  following  description  of  the  Bacillus  itself  and  of  its  mode 
of  growth  on  agar  and  in  culture  fluids  will  serve  for  its  identi- 
fication wherever  found. 

Bacillus  rufanSj  n.  sp.* 

Oval  or  short-cylindrical  to  rod-like,  very  variable  in  shape 
and  size,  often  1  to  5  micros  long  and  .5  to  1.5  micros  wide, 
free  ends  rounded;  occurring  singlj',  in  pairs  or  in  rods  of  three 
or  four  segments;  sometimes  slowly  motile,  usually  not  flagel- 
late; aerobic;  non-liquifying,  chromogenic;  pathogenic  in  insects. 

The  various  liquid  and  solid  media,  as  well  as  the  tissues  of 
affected  insectei,  are  diffusely  tinged  with  red.  The  color  spreads 
uniformly  throughout  the  substances,  which  at  first  become 
yellowish,  then,  during  two  or  three  days,  gradually  deepen  to 
orange  and  finally  to  dark  blood-red.  The  growth  on  agar  and 
on  gelatine  is  smooth,  shining,  slightly  elevated,  more  abundant 
upon  the  moister  portions  near  the  bottom  of  the  tube,  brown- 
isn  white  with  scattered  specks  or  dots  of  deep  orange,  usually 
aggregated  in  small  blotcnes,  the  whole  growth  finally  becom- 
ing a  dirty  cream  color.  Bouillon  becomes  tinged  first  near  the 
surface,  and  the  color  gradually  extends  to  the  bottom,  with  a 
rather  distinct  line  of  separation  from  the  still  uncolored  deeper 
material.  A  fragile  white  or  slightly  stained  pellicle  forms,  but 
this  readily  breaks  up  and  settles  to  the  bottom  as  a  loose 
precipitate.  The  organisms  themselves  are  white.  They  readily 
stain  with  ordinary  aniline  dyes.  The  staining  is  sometimes 
solid  throughout,  but  often,  especially  in  the  insect  fluids,  there 
is  a  broad  central  band  of  white.  In  a  slide  from  an  old  fluid 
culture  many  spore-like  forms  occur.  These  appear  like  the 
ones  with  only  the  ends  of  the  cells  stained,  except  that  the 
differentiation  is  more  marked,  and  they  are  somewhat  swollen 
in  the  central  portions,  becoming  broadly,  instead  of  rather 
narrowly,  oval,  as  in  other  cases.  Sometimes  the  rod-like  forms 
have  irregular  dots  of  white  (vacuoles). 

Growth  takes  place  at  the  ordinary  temperature  of  the  room, 
but  not  rapidly.    Other  temperatures  were  not  tried. 

I  have  discovered  no  insect  enemy  of  this  species,  but  Dr. 
Riley  reports  the  rearing  of  two  dipterous  parasites  of  it;  one 
from  the  larva  and  pupa,  and  one  (a  tachinid)  from  the  beetle. 

*  Prepared  by  Prof.  T.  J.  Burrill.  from  my  office  notes  and  slldea. 
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Professor  H.  Garman*  notes  the  occurrence  of  small  numbers 
of  predaceous  beetles  and  larvse  in  summer  and  fall  with  young 
root  worms  in  the  earth.  He  also  mentions  some  internal  para- 
sites of  the  imago — GregarinsB  and  nematoid  worms. 

Notwithstanding  the  abundance  of  the  adult  Diabrotica  and 
its  general  distribution  upon  a  great  variety  of  plants,  it  seems 
but  little  noticed  by  birds.  It  has  occurred  but  once  in  my 
own  studies  of  the  food  of  birds  (in  July,  eaten  by  a  catbird), 
«,nd  was  not  once  recognized  by  Dp.  Riley's  assistants  in  their 
studies  of  the  contents  of  the  stomachs  of  one  hundred  and 
two  English  sparrows  which  had  eaten  insects. 

REMEDIAL  MEASURES. 

Until  the  life  history  of  this  species  is  better  known,  measures 
of  prevention  or  of  remedy  can  scarcely  be  intelligently  discussed. 
The  fact  that  its  injuries  to  corn  occur  without  apparent  refer- 
ence to  the  crop  of  the  previous  year  makes  it  unlikely  that  the 
favorite  method  of  rotation  will  serve  for  the  protection  of  corn 
against  this  species.  According  to  the  scattered  observations 
hitherto  reported  sweet  corn  seems  to  be  much  more  liable  to 
injury  than  the  field  varieties,  from  which  fact  we  may  surmise 
that  the  time  of  planting  has  something  to  do  with  the  intensity 
of  the  attack.  The  vicinity  of  cucumbers,  squashes,  and  other 
of  the  commoner  food  plants  of  the  beetle  may,  however,  account 
for  this  seeming  preference. 

DESCRIPTION. 

The  following  description  of  the  stages  of  this  insect  is  copied 
from  Professor  H.  Garman's  article  in  "Psvche''  (Vol.  VI.,  pp. 
48,  49). 

Egg, — '^Matured  ova  from  ovaries  of  females  are  much  like  those 
of  D.  longicornis.  They  are  white,  oval,  with  the  surface  retic- 
ulated and  sculptured  so  as  to  produce  numerous  hexagonal, 
pitted  areas.  Prof.  Forbes  gives  the  dimensions  of  the  egg  of 
D.  longicornis  as  .025  inch  by  .015  inch.  Ova  of  the  spotted 
species  measure  a  trifle  larger,  being  about  .027  inch  in  length 
by  .016  inch  in  diameter." 

Larva  (Plate  XIV.,  Fig.  4  and  5.)— **Body  cylindrical,  taper- 
ing a  trifle  towards  the^  extremities,  composed  of  twelve  seg- 
ments behind  the  head.  Skin  wrinkled,  papillose  along  the  sides, 
white,  sometimes  becoming  yellowish  just  before  pupation.  Head 
dark  brown,  nearly  black  in  some  examples,  with  a  few  rather 
strong  hairs  arising  from  the  surface;  a  narrow  median  longi- 
tudinal line  of   black  above,  and  two  pale  lines  which  converge 

*  "Psyche."  Vol.  VI.  (1891).  p.  47. 
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from  the  bases  of  the  antennae,  following  sutures,  to  meet  at 
the  middle  line  on  the  posterior  part  of  the  head;  ventral  side 
of  head  pale  medially.  No  eyes.  Antennae  of  three  segments, 
white.  Labrum  dark  brown.  Mandibles  dark  brown,  black  at 
tips,  with  four  or  more  blunt  denticles.  Maxillae  pale,  armed 
with  numerous  strong:  spines  within.  Labium  pale.  Cervical 
shield  pale  brown,  with  a  narrow  median  longitudinal  white 
line,  broadly  triani^ular  in  shape.  Jointed  legs  pale,  each  with 
a  dark  brown  chitmous  supporting  framework  at  base;  each 
segment  of  legs  provided  with  a  number  of  strong  hairs;  a  single 
brown  tarsal  claw,  beside  which  arises  a  white,  elliptical,  striated 
plate  slightly  longer  than  the  claw.  Dorsal  shield  of  posterior 
body  segment  nearly  circular  in  outline,  brown,  with  numerous 
minute  black  specks,  slightly  rimmed  at  posterior  margin,  and 
in  young  examples  obscurely  bituberculate;  furnished  with 
several  strong  marginal  hairs,  and  with  four  minute,  striate, 
centrally  placed,  spatulate  appendages.  Spiracles  round,  the 
two  anterior  pairs  sometimes  with  brown  rims,  the  rest  pale. 
Posterior  segment  with  a  single  fleshy  proleg. 

*' Length  about  .56  inch,  diameter  about  .06  inch.  Examples 
ready  for  pupation  about  .37  inch  long.'' 

Papa  (Plate  XIV.,  Fig.  2  and  3).— "Translucent  white,  with 
scattered  brown  hairs  on  dorsal  side  of  body  arranged  €U9  fol- 
lows: One  within,  and  a  pair  posterior  to,  "the  ba.se  of  each 
antenna;  a  transverse,  arched  row  near  the  anterior  edge,  a 
pair  near  the  middle,  one  at  the  middle  of  each  side,  and  one 
at  each  side,  near  the  posterior  margin,  of  the  prothorax; 
four  each  on  the  meso-  and  meta-thorax;  three  at  the  extremity 
of  each  femur;  a  pair  at  the  middle  and  one  at  each  side  of 
each  abdominal  segment,  except  the  posterior  three;  antepenul- 
timate and  penultimate  segments  of  abdomen  each  with  six,  the 
four  inner  being  in  pairs  and  posterior  to  the  others;  two 
within,  and  three  without  each  of  the  large  spines  borne  on  the 
posterior  segment.  Caudal  spines  straight  or  curved,  black- 
tipped.  Wing-padscoveringthe  posterior  femora  below.  Antennae 
curving  around  the  femora  of  the  two  anterior  pairs  of  legs  and 
then  extending  inwards  towards  the  ventral  middle  line. 

** Length  .22-.25  inch." 

Imago  (Plate  XIV.,  Fig.  1).— "Pale  green,  or  greenish  yel- 
low, marked  with  black.  Head  and  mouth-parts  black,  the 
former  showing  a  brownish  cast  medially  on  ventral  side. 
Three  basal  articles  of  each  antenna  pale,  sometimes  with  dusky 
dots  on  posterior  side;  remainder  of  antennae  black.  Prothorax 
uniformly  green  or  yellow.  Klytra  green  or  yellow,  with  twelve 
large  black  spots,  six  on  each,  arranged  in  three  cross  series; 
the  first  series  at  the  base,  the  second  at  about  the  middle, 
and  the  third  midway  between  the  second  and  the  tips  of  the 
%tra.  Scutellum  brown  or  black.  Mesothorax  beneath  the 
coxae,  the  basal  third  to  half  of  femora,  and  the  abdomen,  yel- 
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low  or  green.    Metathorax  beneath,  the  distal  portion  of  the 
femora,  and  the  whole  of  the  tibiae  and  tarsi,  black. 

*'Head  with  a  basal  pit  behind  antennsB.  Prothorax  above 
smooth  and  shining,  obsoletely  punctulate,  with  a  pair  of  pits, 
one  on  each  side  of  the  middle  line.  Margin  of  prothorax  sina- 
ate  at  sides,  no  prominent  angles.  Elytra  minutely,  regularly 
punctulate,  each  elytron  with  a  humeral  prominence.  Antennse, 
metathorax  beneath,  abdomen,  and  legs,  clothed  with  a  fine 
silken  pubescence. 

"Length  .25-. 28  inch;  antennae  about  .19  inch." 


c.  Roots  visibly  penetrated  and  perforated  scarcely  at  &U;  some- 
times decayed  at  tips^  but  not  eaten  away.  Principal  in- 
jury interior,  in  form  of  minute  burrows  which  are  cow- 
monly  longitudinal. 

THE    NORTHERN    CORN    ROOT   WORM. 

{Diabrotica  longicomis^  Say.) 

(Plate  XIY..  Fiir.  6-S:  and  Plate  XY.) 

The  northern  or  common  corn  root  worm  {Diabrotica  longi- 
cornis)  is  by  far  the  most  destructive  corn  root  insect  depend- 
ent on  that  plant  alone.  Indeed,  it  now  seems  likely  that  if  it 
were  not  for  the  fact  that  it  is  highly  susceptible  to  a  measure 
of  prevention  which  farmers  have  very  generally  taken  uncon- 
sciously, as  a  part  of  a  sound  agricultural  routine,  it  would 
long  ago  have  seriously  threatened  the  profitable  continuance 
of  corn  culture  in  the  very  part  of  the  country  best  adapted  to 
that  great  crop.  Even  as  it  is,  its  injuries  are  undoubtedly  to 
be  reckoned  by  millions  of  dollars  annually*,  although  the  es- 
sential facts  concerning  its  ravages  and  their  ready  and  com- 
plete prevention  were  officially  and  widely  published  nine  years 
agot. 

INJURIES  TO  CORN. 

The  presence  of  this  insect  first  betrays  itself  in  badly  infested 
fields  when  the  plant  is  a  foot  or  so  high.  If  at  this  time  patches 
of  corn  are  observed  which  seem  to  be  standing  still,  so  that 
the  plauts  adjacent  leave  them  behind,  giving  the  field  an  uneven 
appearance,  it  is  possible— especially  if  the  field  has  been  in  com 
two  years  or  more  preceding— that  this  retardation  of  growth 
is  due  to  the  presence  of  this  corn  root  worm.    In  this  case,  if 

..1*.^®^^*.?*"  «9y mates  the  damasre  to  corn  In  twenty-four coanties  of  Indiana  in  188Sat  tiro 
million  dollars,  basing  this  judgment  on  a  loss  of  116.000  by  one  large  farmer,  and  on  his 
personal  knowledge  of  lt»  distribution  and  abundance  in  that  State. 
♦Twelfth  Rep.  State  Ent  111.,  pp.  29  SO. 
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the  corn  be  pulled  up,  many  of  the  larger  roots  will  be  seen  to 
be  short  and  stubbed  and  rotten  at  the  ends.  On  others  a 
deadened  brown  line  will  be  found,  running  irregularly  length- 
wise, while  still  other  roots  may  be  dead  their  whole  length. 
Possibly  when  the  earth  is  shaken  off  a  slender  white  grub  will 
be  discovered,  two  fifths  of  an  inch  long  and  about  as  thick  as 
a  pin;  but  more  frequently  the  observer  must  carefully  split  or 
peel  some  of  the  affected  roots,  when  a  slender  sinuous  brown 
burrow  filled  with  excrement  will  be  exposed,  running  from  one 
end  of  the  root  to  the  other,  usually  with  the  root  worm  just 
mentioned  somewhere  in  its  course.  This  grub  is  white,  except 
the  head,  the  top  of  the  first  segment  of  the  body,  and  a  little 
patch  on  the  last  sogment,  which  are  yellowish  brown.  The  body 
18  smooth  and  cylindrical,  the  head  is  short,  deep,  and  rounded, 
and  the  tip  of  the  body  is  also  bluntly  roundea  off,  somewhat 
like  that  of  a  common  grub.  These  last  characters  will  serve  to 
distinguish  it  from  small  wirewbrms  which  are  often  found  in 
such  situations,  but  which  are  usually  fiattened  from  above,  es- 
pecially at  the  head,  while  in  them  the  end  of  the  body  is  com- 
monly more  or  less  toothed  or  notched  or  pointed.  The  grubs 
or  larvsB  of  several  small  flies  will  often  be  found  about  the  roots 
of  com,  and  careless  or  unskilled  observers  have  occasionally 
mistaken  these  for  the  corn  root  worm,  but  this  latter  insect 
has  six  short  legs  on  the  three  segments  just  behind  the  head, 
while  the  grubs  of  flies  are  footless.  We  have  seen  as  many  as 
fifteen  or  twenty  to  a  hill,  and  I  do  not  doubt  that  in  fields 
heavily  attacked  they  are  much  more  numerous.  As  the  root 
dies,  however,  it  is  forsaken  and  another  is  attacked,  until,  not 
unfrequently,  almost  every  root  will  become  infested  as  fast  as 
it  puts  forth.  This  damage  may  thus  extend  to  the  practical 
destruction  of  the  entire  root  growth,  and  the  consequent  death 
of  the  plant;  or  it  may  remain  miserably  dwarfed,  six  inches, 
perhaps,  when  other  plants  measure  four  or  five  feet.  If  the 
stem  is  perforated  above  the  roots,  the  injury  is  probably  due 
to  the  southern  root  worm  or  to  some  of  the  species  of  wire- 
worms,  which  one  can  only  be  told  by  finding  the  insect  itself. 

Attention  may  perhaps  be  first  attracted  when  the  com  is 
putting  forth  the  silk,  by  the  extraordinary  number  of  barren 
stalks  upon  which  no  ear  is  forming,  or  stalks  may  be  seen 
which  have  scarcely  life  enough  to  tassel.  It  may  also  be  ob- 
served that  the  corn  is  unaccountably  late,  looking  evidently 
greener  and  younger  than  other  fields  which  had  no  advantage 
at  the  start.  Or  injury  may  be  first  suspected  during  a  period 
of  drouth,  patches  here  and  there,  or  the  entire  field,  suffering 
unduly  from  this  cause.  The  most  conspicuous  evidence  of  this 
injury,  however,  at  this  stage  of  growth,  is  the  prostration  of 
the  corn  after  a  soaking  rain  with  wind,  and  the  evident  inabil- 
ity of  the  plant  to  right  itself.  If  one  of  the  worst  affected  stalks 
be  pulled  up,  the  observer  will  notice  that  the  roots  are  few  in 
number,  that  many  of  them  are  withered  and  brown,  and  that 
others  are  rotted  away  to  stubs.    In  these  discolored  roots  the 
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minute  brown  burrow  of  the  insect  may  usually  be  detected,  and 
the  corn  root  worm  itself  may  often  be  exposed.  A  minor  at- 
tack frequently  has  the  effect  so  to  retard  the  ripening  of  the 
corn  that  it  is  not  ready  for  the  earliest  frosts,  and  the  ear  con- 
sequently remains  soft  and  unfit  for  u&e;  or  the  loss  of  roots 
may  have  diminished  the  size  of  the  stalk  and  ear,  leaving  a 
email  nubbin  where  a  full  ear  might  have  been  expected. 

The  injury  continues  from  about  the  first  or  the  middle  of  June 
to  the  last  of  August.  As  some  of  the  larvae  mature  and  cease 
their  work  in  the  latter  half  of  June,  and  others  not  for  two 
months  later,  plants  once  infested  may  be  freed  of  the  attack, 
at  least  in  part,  by  the  pupation  of  the' root  worms,  and  others, 
«pared  at  tne  beginning  of  the  season,  may  become  infested 
later.  It  has  sometimes  been  observed  that  large,  rank  stalks 
which  did  not  ear  out  had  evidentlj'  been  injured  aft^er  the  corn 
had  begun  to  tassel;  while  others,  which  leaned  over  at  the  root 
and  then  grew  erect,  had  been  infested  earlier  in  the  season,  but 
had  thrown  out  new  roots  after  the  root  worms  had  matured. 

It  is  a  matter  of  common  observation  that  injuries  by  this 
insect  are  most  noticeable  during  dry  years  and  upon  the  higher 
parts  of  the  field.  We  have  no  evidence,  however,  that  the  corn 
root  worms  themselves  are  more  numerous  at  such  times  or  in 
such  situations,  and  the  greater  injury  may  be  due  simply  to 
the  diminished  ability  of  the  plant  to  withstand  attack.  I  have, 
in  fact,  seen  vigorous  and  flourishing  hills  of  corn  badly  infested 
during  wet  seasons  with  no  visible  effect  upon  their  growth, 
even  the  larger,  burrowed  roots  remaining  fresh  and  efficient, 
notwithstanding  the  injury. 

In  case  no  retardation  of  growth  or  damage  to  the  crop  has 
been  observed,  less  conspicuous  mischief  may  often  be  indicated 
by  the  great  abundance  in  the  field,  late  in  July  and  in  August, 
of  a  small  ^ass-green  beetle  about  a  fifth  of  an  inch  in  length, 
resembling  m  shape  and  general  aspect  the  common  small  striped 
squash  beetle,  to  which,  mdeed,  it  is  closely  allied.  These  beetles 
are  most  likely  to  be  seen  clustered  at  the  tip  of  the  ear  and 
feeding  upon  the  young  silk,  or  lurking  at  the  base  of  the  leaf 
where  it  joins  the  stalk,  feeding  there  upon  the  fallen  pollen  of 
the  plant.  They  should  also  be  looked  for  upon  the  blossoms 
of  ragweed,  smartweed,  and  other  plants  in  bloom  among  the 
corn.  This  is  the  adult  insect  to  which  the  corn  root  worm,  so- 
called,  has  given  origin,  and  its  presence  in  extraordinary  num- 
bers in  any  field  of  corn  is  presumptive  evidence  that  the  plant 
has  suffered  earlier  considerable  root  injury  of  the  character 
above  described. 

It  is  very  rarely  that  these  phenomena  are  to  be  observed  on 
ground  not  previously  in  corn,  although  sorghum  and  broom 
corn  have  been  found  somewhat  favorable  to  the  development 
of  this  insect.  It  is  only  where  through  neglect  it  has  become 
enormously  abundant  in  a  field  that  we  may  anticipate  its  escape 
from  the  corn  in  very  large  numbers  before  it  has  laid  its  eggs, 
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in  which  event,  corn  not  succeedinff  corn  may  possibly  suffer 
the  following  year.*  The  general  damage  to  a  field  is  in  the 
worst  eases  sufficient  to  destroy  the  crop  so  far  that  the  dis- 
gusted farmer  turns  his  pigs  into  his  corn  to  get  what  they  can, 
and  makes  no  attempt  to  harvest  his  crop.  A  badly  infested 
field  was  described  to  me  by  Dr.  Boardman  in  1882,  which  is 
worthy  of  mention  as  illustrating  one  of  the  common  effects  of 
root  injurj'  by  this  beetle.  '*I  should  say,"  he  writes,  **that  one 
fourth  of  the  corn  in  this  field  was  rotting  or  beginning  to  rot. 
I  found,  on  cutting  an  ear  open,  that  I  could  slice  the  cob  as 
easily  £is  if  it  were  a  turnip.  The  infested  corn  [in  Stark  county] 
is  yielding  from  ten  to  fifteen  bushels  per  acre." 

Although  the  corn  root  worm  beetle  is  distributed  throughout 
the  Mississippi  Valley,  and  south  even  to  Central  America,  it 
clearly  becomes  comparatively  rare  southward,  and  has  never 
been  taken  by  us  in  Southern  Illinois  in  any  numbers,  nor  found 
injurious  in  the  larval  stage  except  in  the  northern  two  thirds 
of  the  State.f 

This  root  worm  ha*  not  heretofore  been  certainly  found  in- 
festing any  other  plant  than  corn,t  and  the  amount  of  skilled 
attention  which  has  been  given  to  this  point  by  entomologists 
and  other  accurate  observers,  makes  it  practically  sure  that  it 
is  so  closely  limited  to  corn  at  the  present  time  in  Illinois  that 
we  may  base  our  economic  methods  upon  the  supposition  that 
it  infests  no  other  plant. 

FOOD  OP  THE  BEETLE. 

The  beetles,  beginning  to  appear  in  June  and  continuing  until 
November,  feed  entirely  during  this  whole  period  upon  the  softer 
and  more  delicate  parts  of  the  vegetation  present  at  the  time. 
They  collect  the  pollen  from  the  tassels  of  the  corn,  or  gather 
that  which  has  sifted  down  among  the  leaves  and  collected  at 
their  bai9es,  where  these  join  the  stalk.  They  also  gnaw  away 
the  fresh  silk  from  the  tip  of  the  ear  (where  they  may  often  be 
found  congregated  in  numbers  of  a  dozen  to  twenty,  or  more), 
probably  thus  doing  a  considerable  amount  of  mischief  by  de- 
stroying the  silk  before  it  has  served  for  the  fertilization  of  the 

^  Ab  an  example  of  this  tendenoT  to  spread  from  the  Infested  field,  I  mar  note  the  not 
nnoommon  occurrence  at  Bankin.  III.,  Julj  1,1887.  of  this  corn  root  worm  tn  a  field  of  corn 
following  oats,  but  only  on  that  part  of  it  which  bordered  an  infested  field  in  corn  the  pre- 
Tious  year.  It  is  possible  that  other  instances  of  this  kind  reported  previouB  to  1891  may 
baye  related  to  the  southern  corn  root  yrorn\,I>iabrotica  19'punctata, 

f  I  now  believe  that  the  statement  made  by  me  in  1886  (see  "Entomoloirioa  Americana," 
VoL  II..  p.  174)  to  the  effect  that  I  found  It  injurious  to  corn  in  a  field  near  Cairo,  in  Southern 
Illinois,  which  had  been  under  water  for  nearly  three  weeks  in  the  sprlnir.  really  referred 
to  the  southern  corn  root  worm  {Diabrotica  19-punctata),  of  whose  habit  as  a  corn  root 
insect  nothing  was  at  that  time  known. 

t  A  statement  from  a  correspondent,  published  in  my  Twelfth  Report  (p.  19)  that  it  U 
sometimes  very  abundant  in  the  roots  of  pursi  ine  (Portulacan  I  believe  to  have  been  based 
on  the  freanent  occurrence  in  the  main  root  of  that  plant  of  the  burrows  of  a  coleopterous 
larva  resembling  the  corn  root  worm,  but  certainly  different:  although  never  having  bred 
it.  I  am  unable  to  identify  it  precisely.  It  is  shorter  than  Diabrotica.  and  has  the  month 
parts  black  instead  of  brown. 
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grain,  and  causing  thus  a  partial  blasting  of  the  ear.  They 
often  eat  the  pollen  of  smartweed  and  ragweed  among  the  corn, 
and  outside  the  fields  are  very  abundant  upon  thistle  blossoms, 
and  likewise  upon  heads  of  red  clover,  the  pollen  and  petals  of 
which  they  feed  upon.  By  Professor  French,  of  Carbondale,  111., 
they  are  said  sometimes  to  infest  the  bean  plant;  Dr.  Board- 
man,  of  Stark  county,  reported  them  as  abundant  on  cucum- 
ber and  squash  vines,  and  we  have  repeatedly  seen  them  late 
in  the  year    (October   11   to   December  16)  gnawing;  into  ripe 

Sumpkins  in  the  field,  eating  through  the  outer  hard  coat,  and 
urymg  themselves  in  the  pulp  to  a  d^pth  of  nearly  half  an 
inch.  We  have  found  them  feeding  on  flowers  of  Helianthus, 
goldenrod,  and  other  Compositae,  and  on  the  pollen  of  sorghum 
and  of  squash ;  and  Professor  Webster  hsis  seen  them  on  the 
blossoms  of  the  cotton  plant.  A  farmer  in  DeKalb  county 
asserts  that  they  eat  the  pulp  of  apples  where  the  skin  has 
been  broken  from  some  other  cause,  enlarging  such  injuries  so 
as  seriously  to  damage  the  fruit.  This  same  fact  was  reported 
to  me  some  years  ago  from  Grundy  county,  by  Mr.  0.  B. 
Galusha,  then  Secretary  of  the  State  Horticultural  Society,  thin- 
skinned  apples  apparently  suffering  worst  and,  according  to  the 
judgment  of  my  informant,  being  thus  injured  without  the 
assistance  of  other  insects.  They  have  been  repeatedly  detected 
by  us  beneath  the  husks  of  ears  of  com,  where  the  tips  had 
been  exposed  or  injured  by  birds  or  grasshoppers,  feeding  here 
on  the  broken  grains.  In  one  instance  the  beetle  had  appar- 
ently made  its  way  through  the  husk  itself,  and  was  feediDg 
upon  the  soft  grains  beneath.  By  Professor  Burrill,  of  the  Uni- 
versity of  Illinois,  it  was  found  in  1889  (September  30)  feeding 
upon  a  fungus  belonging  to  the  genus  Phallus;  and  I  demon- 
strated by  dissections  in  1882  the  fact  that  it  sometimes  feeds 
largely  on  the  smaller  fungi— blights,  rusts,  etc.* 

LIFE  HISTORY. 

This  species  is  single-brooded,  as  far  a.8  known,  although  a 
few  beetles  may  occasionally  linger  late  in  open  winters,— to 
December  16  of  the  present  year  (1892)  for  example, — and  as  a 
rare  exception  may  even  pass  the  winter  alive.  The  species 
hibernates  almost  invariably  as  an  e^g  in  the  earth.t  As  a 
rule,  which  is,  so  far  as  known,  practically  without  exception, 
these  eggs  are  deposited  in  fields  of  corn  and  hatch  there  the 
following  spring— at  just  what  date  has  not  been  precisely  as- 
certained. The  larvae  have  first  been  detected  in  Central  Ilfinois 
June  10.  They  were  found  by  me  less  than  half  grown  near 
Polo,  in  Northern  Illinois,  June  14,  1883.     As  the  beetle  was 

•  Twelfth  Bop.  State  Ent.  111.,  p.  23. 

1 1  have  in  my  office  oolleotion  two  specimens  (one  male  and  one  female)  obtaiDed  March 
14. 1883.  at  Normal,  Illinois,  with  a  quantity  of  miscellaneous  insects  collected  from  their 
hibernatlDK  quarters.  On  the  other  hand,  beetles  collected  from  pumpkins  at  Urbana.  No- 
vember 2, 1892.  and  placed  in  breeding  cages  with  pieces  of  pumpkin  as  food«  had  died  In 
large  numbers  by  November  20;  a  very  few  were  still  alive  December  4;  two  remained 
Deaember  17 ;  but  December  28  all  were  dead. 
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reported  by  an  excellent  observer  (Dr.  E.  R.  Boardman)  to 
have  occurred  one  season  in  southeastern  Iowa  as  early  as 
June  25,  some  larvae  must  hatch  by  the  beginning  of  that 
month.  Pupation  can  scarcely  be^n  later  than  June  20  if  Dr. 
Boardman's  date  for  the  beetle  is  correct,  and  the  same  ob- 
server reports  the  finding  of  the  pupa  itself  in  the  earth  June 
29.  On  the  other  hand,  larvsB  ready  for  pupation  have  oc- 
curred in  our  collections  as  late  as  August  26— ^ving  a  period 
of  something  over  two  months  for  the  pupation  of  an  entire 
generation. 

The  extreme  dates  definitely  fixed  for  the  next  transforma- 
tion—the emergence  of  the  beetle— are  June  25  for  the  earliest* 
and  not  earlier  than  August  31  for  the  last— again  a  period  of 
something  more  than  two  months.  We  have  seen  the  beetles 
copulating  at  various  dates  from  July  19  to  September  25,— 
an  interval  of  two  months  and  six  days, — observations  which 
probably  fix  approximately  the  beginning  and  the  end  of  ovipo- 
Bition.  The  eggs,  however,  were  not  all  laid  by  October  1,  1882, 
aft  I  determined  by  dissecting  Females  at  the  time.  For  the 
present  we  may  assign  August  1  and  October  5  as  the  average 
dates  for  the  first  and  last  deposit  of  eggs. 

The  recognition  of  this  eight  or  nine  weeks'  period  for  the 
passage  of  the  whole  of  a  brood  from  one  stage  to  another, 
enables  us  to  say  with  some  assurance  that  the  eggs  laid  during 
this  long  interval  in  one  year  will  hatch  through  a  correspond- 
ing interval  the  year  following;— approximately  from  May  15  to 
July  15,  or  a  little  later.  While  these  dates  are,  some  of  them, 
inferred,  there  is  no  doubt  of  the  extension  of  each  stage  of  the 
development  over  as  long  a  period  as  that  here  given;  namely, 
two  months  to  nine  weeEs.  We  have  no  precise  observations 
concerning  the  length  of  life  of  any  individual  in  any  one  stage; 
neither  do  we  know  the  number  of  eggs  laid  by  each  female, 
except  as  an  inference  from  dissections,  i  have  counted  as  many 
as  fifty  v/ell-formed  eggs  of  nearly  full  size  in  the  ovaries  of  a 
single  female  beetle. 

HABITS  OF  BEETLE  AND  LARVA. 

The  growing  larvae  remain  concealed  from  view  within  the  roots, 
burrowing,  not  through  the  middle  but  nearer  the  surface,  in  a 
slightly  smuous  longitudinal  direction,  sometimes  from  the  stalk 
outwards,  but  more  frequently  mining  inwards  from  the  outer 
end  of  the  root.  They  have  considerable  power  of  locomotion 
when  removed  from  their  burrows,  and  seem  capable  of  going 
from  one  root  to  another.  Indeed,  the  fact  that  they  must  con- 
centrate in  hills  of  corn  after  hatching,  demonstrates  their  power 
of  locomotion  when  still  very  young.t    It  is  altogether  likely, 

^  On  Dr.  Boardman's  authority. 

f  Although  their  thoraolo  lee's  are  very  short,  they  are  nevertheless  funcUonal,  and  the 
hinder  end  of  the  body  is  provided  with  a  kind  of  anal  proleg.  which  serves  as  an  aid  to 
locomoUon. 
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consequently,  that  if  a  hill  of  com  is  killed  by  them  before  they 
have  reached  maturity,  they  will  be  entirely  able  to  search  out 
another. 

When  full  grown  they  leave  the  root  preliminary  to  pupation^ 
shortening  up  and  changing  to  the  pupa  stage  in  the  dirt  close 
by.  At  this  time  they  may  often  be  found  in  considerable  nuai- 
bers  by  pulling  up  infested  corn  and  shaking  out  the  dirt  from 
the  roots.  The  beetles  emerge  from  the  pupa  under  ground, 
and,  coming  to  the  surface,  most  commonly  crawl  up  the  stalk 
of  corn  culjacent.  When  recently  transformed  they  are  of  a  pale 
yellowish  color,  with  scarcely  a  tinge  of  green.  Their  first  food 
consists,  as  already  mentioned,  of  the  softer  tissues  of  the  com 
plant  itself,  especially  of  the  silk  at  the  tip  of  the  ear,  or  the 
pollen  from  the  tassel,  or  sometimes  of  the  soft  kernels,  espe- 
cially if  these  have  been  exposed  by  any  injury  to  the  husks. 
They  also  spread  to  various  blossoming  weeds  in  the  field,  and 
after  a  time  begin  tu  desert  the  corn  field,  scattering  elsewhere 
for  food.  It  is  commonly  towards  the  last  of  August  that  they 
are  first  noticeably  frequent  on  thistle  blossoms,  heads  of  clover, 
and  other  outside  blooming  plants.  They  do  not,  however^ 
leave  the  corn  fields  generally  for  some  time  thereafter,  but 
may  be  found  there  in  greatly  diminished  numbers  at  least  as 
late  as  the  middle  of  October.* 

How  soon  after  pairing  their  eggs  are  laid  we  do  not  now 
know;  neither  has  the  process  of  oviposition  ever  been  directly 
witnessed.  The  frequent  occurrence  of  dead  female  beetles  (in 
October  and  November)  in  the  earth  in  corn  fields  in  the  midst 
of  the  eggs,  and  the  distribution  of  the  eggs  themselves  is,  how- 
ever,  sufficient  evidence  that  the  beetle  enters  the  earth  to  lay 
her  eggs,  and  that  she  may  perish  there  after  her  ovaries  are 
spent.  Although  the  eggs  of  this  beetle  have  never  been  found 
outside  of  corn  fields,  notwithstanding  extensive  search  in  many 
other  situations,  it  is  certain  that  the  eggs  are  not  necessarily 
all  laid  before  the  female  leaves  the  field  m  which  she  emerged. 
I  have,  on  the  contrary,  frequently  proven  by  dissection  of 
beetles  taken  from  flowers  by  roadsides,  in  meadows,  and  the 
like,  that  females  thus  dispersed  may  still  contain  eggs  in  large 
numbers.  A  considerable  part  of  the  beetles,  and  apparently 
thn  greater  part,  do,  however,  lay  their  eggs  under  ordinary 
circumstances  before  the3'  leave  the  field  of  corn;  and  it  is  also 
highly  probable  on  general  grounds  that  those  which  go  else> 
where  in  search  of  food  return  to  corn  fields  for  oviposition. 
Since  the  larva  is  not  known  to  infest  any  other  plant  than 
corn,  or,  indeed,  to  be  capable  of  living  upon  any  other,  it  is 
altogether  likely  that  the  female  instinctively  searches  out  the 
corn  plant  when  seeking  a  place  of  deposit  for  her  eggs. 

•  The  fol  owioff  Is  a  llftt  of  dates,  precisely  recorded  In  my  ot&oe  ooUeoUon  reeords  for 

the  oecurrencH  of  this  beetle: 


In  corn  fieldit.    July  19  (pairing),  21.  27,  28:  August  1, 3. 6, 6, 7, 12, 18. 17  (pairlna:).  18, 19.  ai 
berl  r**^*""^^'  '^'  September  4. 7.  9. 11. 12. 16, 17, 25  {palrlnfir);  October  1, 7,  fa,  14, 18:  Noveml 

IR  yR^^'.^nJ^h^ •I'*??;;  i¥*ff ^.»"'i^^^ •  Au«r«8t  19. 80, 21. 22. 85. 26, 27. 29;  September  4. 7,  U 
16. 16. 22:  October  1. 3, 1«,  13^  16, 18;  November  2, 21 ;  December  1, 16u  •   •  *-h 
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As  this  is  a  surmise  or  inference,  however,  and  not  a  matter 
of  observation,  it  remains  possible  that  if  the  corn  root  worm 
is  neglected  it  may  in  time  accumulate  in  such  numbers  as  no 
lou|2:er  to  confine  its  chief  injuries  to  fields  previously  in  corn, 
but  that  the  beetles,  forced  to  scatter  early,  in  search  of  food, 
from  the  fields  in  which  they  emerge  will  deposit  their  eggs  freely 
everywhere  in  the  ground,  instead  of  being  confined  6is  now 
chiefly  to  corn  fields.  It  is  probably  in  fields  of  clover  that  this 
is  most  likely  to  occur,  since  the  beetles  sometimes  become 
abundant  there,  feeding  upon  the  pollen  of  the  second  growth. 

The  depth  at  which  the  eggs  are  laid  varies  from  an  inch  to 
five  or  six  inches,  the  greater  part  of  them  being  near  the  sur- 
face of  the  ground.  They  are  usually  deposited  in  bunches  of 
three  or  four  to  eight  or  ten,  within  a  space  of  half  an  inch 
across,  not  in  contact  with  each  other,  nor  in  any  cell  or  cavity, 
but  always  simply  scattered  in  the  earth.  Most  careful  exami- 
nations made  in  1882,  and  many  times  repeated,  of  the  earth 
between  the  rows,  and  of  the  roots  of  all  the  weeds  growing  in 
the  field,  have  failed  to  discover  so  much  as  a  single  egg  out- 
side a  space  a  few  inches  across,  around  each  hill.  A  similar 
careful  search  of  the  roots  of  thistles,  ragweeds,  and  goldenrod 
outside  the  fields,  upon  the  fiowers  of  which  the  beetles  were 
feeding  in  great  numbers,  had  a  similar  result;  and  we  have 
found  no  evidence  in  the  roots  of  these  plants,  either  in  the 
corn  fields  or  elsewhere,  that  they  have  ever  been  infested  by 
the  larva?.  In  short,  not  the  slightest  direct  proof  has  thus  far 
been  found  that  the  beetle  breeds  anywhere  except  in  fields  of 
corn.  It  is  very  probable  that  a  few  develop  in  other  situations; 
but  the  number  seems  to  be  so  small  as  to  defy  discovery,  ex- 
cept by  accident. 

NATURAL  ENEMIES. 

Of  natural -enemies  of  this  insect,  practically  nothinii:  is  known. 
While  in  the  corn  root,  the  larva  is  scarcely  liable  to  harm. 
When  outside  the  roots,  it  has  possibly  been  destroyed  now 
and  then  by  predaceous  insects,  which  are  often  numerous  in 
and  about  hills  of  corn,  but  dissections  of  insects  of  this  class 
(reported  in  my  Twelfth  Report),  do  not  confirm  this  supposi- 
tion. The  soft-bodied  pupye  scattered  in  the  earth  without  spe- 
cial protection  of  any  kind  would  certainly  seem  to  be  exposed 
to  insect  enemies  of  this  class,  but  of  this  fact  we  have  no  defi- 
nite evidence.  The  beetles  are  not  eaten  by  birds,  so  far  as 
known,  and  our  breeding  experiments  have  yielded  no  insect 
parasites.*  The  spent  adult,  female  or  male,  may  become  in- 
fested before  death  with  intestinal  parasites  (Gregarinffi),  and 
we  have  occasionally  found  the  dead  bodies  yielding  a  growth 
of  Sporotricbum  globuliferum—a,  fungus  parasite  of  living  insects 
generally  distributed  everywhere. 

,  *  An  aBRistant.  Mr.  G.  W.  Wood  worth,  reported  September.  1885.  the  flndlnff  of  two  ■mall 
locustids— epeoimens  of  which  wore  not  brought  in— eating  the  adult  Diabrotloa.  One  of 
these  was  taken  with  a  h^f  eaten  beetle  in  its  jaws. 

—11  E. 
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PBEVENTION  AND  BEMEDY. 


A  judicious  rotation  of  crops  is  so  simple  and  complete  a  pre- 
ventive measure,  that  remedies  for  injury  to  corn  by  the  north- 
ern corn  root  worm  are  practicallj'  unnecessary.  The  eggs  being 
laid  in  corn  ground  in  the  fall  and  the  larvsB  hatching  the  fol- 
lowing spring,  feeding  so  far  as  known  upon  nothing  else  but 
corn,  the  planting  of  such  infested  land  to  any  other  grain  mast 
inevitably  lead  to  the  starvation  of  the  young  when  they  hatch 
in  spring.  This  is  not  an  inference  from  the  life  histoiy  of  the 
insect  merely,  but  even  before  the  time  and  place  of  oviposition 
were  known,  it  had  been  commonly  noticed  that  corn  was  rarely 
if  ever  liable  to  injury  by  this  insect  if  planted  on  ground  which 
had  borne  any  other' kind  of  crop  the  preceding  year.  1  have, 
however,  some  reason  to  suppose  that  sorghum  and  broom  com 
are  not  good  crops  to  follow  with  corn  when  this  root  worm  ii 
present. 

The  frequency  of  the  rotation  must  depend  upon  circam- 
■stances,  and  especially  upon  the  general  abundance  of  the  insect 
at  the  time.  I  know  of  no  part  of  Illinois  in  which  corn  is  not 
safe  for  at  least  two  years,  and  in  many  situations  another 
year  may  be  added  to  this  period.  No  field  on  which  the  crop 
has  already  suffered  to  any  noticeable  extent  should  be  planted 
to  corn  the  following  year;  and  it  will  likewise  be  prudent  to 
avoid  continuing  in  corn  any  field  in  which  the  grass  green  beetle 
of  this  species  is  seen  to  be  abundant  in  September  and  October. 

The  only  other  preventive  measure  worthj'^  of  mention  is  one 
equally  to  be  commended  as  a  general  agricultural  practice; 
namely,  the  maintenance  of  the  fertility  of  the  soil  by  the  use 
of  manures,  etc.  This  will  not,  so  far  as  known,  diminish  in  any 
way  the  amount  of  insect  attack,  but  it  will  enable  the  plant  to 
stand  a  minor  injury  with  relatively  little  loss.  It  is  possible 
that  experiments  with  various  kinds  of  fertilizers  will  show  that 
some  of  them,  the  potash  salts  for  instance,  may  h^ve  an  im- 
mediate deleterious  effect  u[)on  the  larvae  in  the  earth,  but  we 
have  at  present  only  a  speculative  basis  for  this  supposition. 

Description. 

LarvH  (Plate  XIV.,  Fig.  7;  and  Plate  XV.,  Fig.  2-8).-The 
corn  root  worm,  when  fully  grown,  just  previous  to  its  last 
moult,  is  .4  of  an  inch  in  length  by  one  tenth  that  width,  white 
and  smooth  when  under  a  low  power,  but  when  more  highly 
majxnified,  the  skin  is  seen  to  be  minutely  roughened  with  very 
small  tubercles.  The  body  is  cylindrical,  narrowing  a  little  an- 
teriorly, the  first  segment  being  the  shortest  and  narrowest  of 
all.  There  are  a  few  scattered  stiff  hairs  to  each  segment,  most 
numerous  anteriorly,  and  especially  upon  the  head.  The  latter 
is  narrower  than  the  first  segment,  convex  but  flattened  above, 
about  two  thirds  as  wide  as  long,  and  smooth  except  for  the 
h  lirs  already  mentioned.    It  is  yellowish  brown,  a  little  darker 
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in  front  and  at  the  Bides  beneath.  A  narrow  dark  line  extends 
along  the  middle  of  the  head,  widest  posteriorly,  where  it  is 
divided  by  the  very  narrow  white  suture,  which  forks  at  the 
middle,  sending  two  narrow  straight  branches  to  the  anterior 
angles  of  the  head. 

Here  the  short-,  white,  three-jointed  antennae  are  situated,  tlie 
first  joint  about  twice  as  wide  as  the  last,  and  the  second  joint 
very  short.  The  eyes  are  wanting.  The  mandibles  are  dark, 
with  black  tips,  and  the  other  mouth  appendages  are  white. 
The  thoracic  segments  all  bear  short  two-jointed  legs,  each 
about  as  long  as  the  segment  to  which  it  is  attached.  They 
are  pale  brown,  armed  with  short,  stout  spines  and  terminating 
in  a  single  claw  and  a  flattened,  membranous,  oval  appendage, 
which  extends  some  distance  beyond  the  tip  of  the  claw.  The 
top  of  the  first  segment  is  coriaceous  and  yellowish  brown,  while 
all  the  others  are  soft  except  the  last,  upon  which  is  a  circular 
brownish  patch  of  leathery  consistence.  Beneath  this  segment 
is  a  prominent  retractile  wart  or  tubercle,  serving  as  a  false 
leg.  The  segment  is  entire  and  rounded  posteriorly,  where  it  is 
set  with  a  few  long  hairs  or  slender  spines. 

Just  before  pupating,  the  larva  becomes  very  much  shortened 
and  thickened,  assuming  more  the  form  of  a  common  grub. 
The  abdominal  segments  now  become  much  more  distinctly 
marked,  and  the  head  takes  a  vertical  position.  The  length  in 
this,  which  may  be  called  the  semi-pupa  stage,  is  only  about 
one  fifth  of  an  inch,  and  the  greatest  breadth  .045  of  an  inch. 
The  body  now  tapers  more  posteriorly  than  before,  the  last  two 
segments  being  conspicuously  narrower  than  the  preceding.  In 
otner  respects  the  larva  remains  unchanged. 

The  only  objects  which  I  have  noticed  in  the  ground  about 
the  roots  of  corn,  which  are  likely  to  be  mistaken  for  the  corn 
root  worm,  are  very  young  earthworms,  the  larvae  or  grubs  of 
small  gnats  and  other  flies,  and  young  wireworms.  On  a  careful 
examination  the  first  two  of  these  maybe  readily  distinguished  by 
the  fact  that  they  are  entirely  destitute  of  leg8,"while,  as  already 
remarked,  the  root  worm  has  three  pairs  of  jointed  legs  just  back 
of  the  head.  In  this  respect  it  agrees  with  the  young  wire- 
worms,  which  are  (also  like  the  root  worm)  destitute  of  append- 
ages to  the  other  segments  of  the  body.  Their  crust  is,  however, 
firmer  than  that  of  the  latter  species,  the  head  is  longer,  fiatter, 
and  thinner,  the  body  also  usually  somewhat  fiattened,  and  the 
last  segment  commonly  either  notched  or  variously  toothed. 

Pupa  (Plate  XIV.,  Fig.  8).— The  characters  of  the  newly  formed 
pupa  are  well  shown  by  the  figure,  but  as  some  changes  occur 
previous  to  the  escape  of  the  beetle,  a  description  of  the  latest 
stage  is  given.  The  length  is  .18  of  an  inch,  and  the  greatest 
width  about  .1  of  an  incli.  The  color  is  pure  white  throughout, 
with  the  exception  of  the  brownish  red  eyes,  which  now  show 
through  the  skin,  and  a  pair  of  brown,  horny,  curved  hooks» 
attached  to  the  tip  of  the  abdomen,  about  equaling  in  length 
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the  preceding  segment.  The  arrangement  of  the  wings,  wing 
covers,  legs,  and  antennae,  and  the  position  of  the  bead,  are  weU 
shown  in  the  cut.  Two  white  erect  hairs  are  seen  between  the 
antennsB,  and  another  pair  above  and  between  the  eyes. 

Several  scattered  slender  spines  appear  upon  the  back  of  the 
prothorax,  as  well  as  an  irregular  transverse  row  upon  each  of 
the  other  segments  of  the  thorax  and  abdomen.  These  hairs 
are  especially  long  and  strong  at  the  tip  of  the  abdomen,  and  a 
few  likewise  appear  upon  the  tibio-femoral  joints.  The  hairs,  as 
well  as  the  forceps-like  claws  at  the  tip  of  the  body,  already 
mentioned,  doubtless  serve  to  fix  the  pupa  skin  in  the  earth  when 
the  beetle  emerges.  The  spiracles  are  distinctly  visible  as  small 
brown  rings  upon  the  back  of  each  of  the  first  eight  abdominal 
segments,  out  upon  the  three  remaining  segments  posterior  to 
these  they  are  not  apparent. 

Imago  (Plate  XIV.,  Fig.  6).— The  adult  beetle  is  about  one 
fifth  of  an  inch  in  length  by  about  half  that  in  breadth,  and 
a  little  widest  posteriorly.  Its  head  is  nearly  as  wide  as  the 
thorax,  smooth,  or  nearly  so,  with  a  large  circular  depression 
between  the  eyes,  from  which  a  narrow  groove  leads  forward,  di- 
viding  between  the  antennae  and  enclosing  between  the  branches 
of  the  fork  an  elevated  ridge,  which  extends  downward  to  the 
labrum.  On  either  side  of  this,  and  in  front  of  each  antenna, 
the  surface  is  minutely  rugulose.  There  is  also  an  angular  de- 
pressed line  just  within  each  eye.  The  antennae  are  rather  long, 
extending  backwards  beyond  the  middle  of  the  elytra.  The  sec- 
ond and  third  joints  are  short  and  equal,  and  together  about 
as  long  as  the  fourth.  The  remaining  joints  of  the  antennae  are 
of  nearly  equal  length.  The  first  and  second  joints  are  nearly 
smooth,  the  remainder  pubescent.  The  eyes  are  black,  the  head 
and  first  joint  of  the  antennae  are  pafe  brown  or  green  or 
brownish  green,  and  the  rest  of  the  antennae,  the  labrum,  and 
mouth  parts  brown. 

The  thorax  is  not  as  wide  as  the  elytra,  and  is  strongly  nar- 
rowed behind  the  middle,  making  the  margin  sinuate.  The  an- 
terior angles  are  rounded  and  the  posterior  obtuse.  The  sides 
of  the  thorax  are  narrowly  expanded   and   recurved,  leaving  a 

f utter-like  margin  along  the  whole  length.  It  is  not  margined 
ehind.  The  disk  is  very  slightly  pubescent,  and  sparsely  and 
faintly  punctured,  most  distinctly  posteriorly.  A  little  behind 
the  middle,  upon  each  side  of  the  median  line,  is  a  large  conical 
fovea,  but  there  is  no  median  ridge  or  groove.  A  strong,  erect 
hair  occurs  in  front  of  the  posterior  an^le,  and  another  behind 
the  anterior,  and  two  or  three  short  hairs  follow  the  latter. 

The  el3'tra  are  coarsely  and  irregularly  punctured,  and  spar- 
ingly pubescent,  with  short  stiff  hairs.  The  surface  is  diversified 
by  four  or  five  obscure  and  irregular  ribs,  of  which  the  outer- 
most is  largest,  and   forms   a   well-marked   longitudinal  angle. 
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This  and  the  one  next  it  unite  anteriorly  in  a  prominent  hnme- 
ru8.  The  edge  of  the  elytron  is  recurved  like  that  of  the  thorax, 
forming  a  still  deeper  gutter  just  within  the  margin. 

The  thorax  and  elytra  are  commonly  brownish  green  or  grassy 
green  throughout,  but  the  humeral  angles  are  occasionally 
touched  with  brown,  as  is  likewise  the  smooth  scutellum.  The 
sutural  line  is  also  sometimes  brown.  The  epipleursB  are  green, 
and  do  not  attain  the  tips  of  the  elytra.  The  legs  and  under 
surface  of  the  body  are  pubescent  except  the  prosternum,  which 
is  smooth,  or  nearly  so.  The  abdomen  is  sparsely  punctured. 
The  thighs  are  usually  green,  but  the  tibise,  the  tarsi,  and  the 
sides  ofthe  metasternum  are  more  or  less  deeply  tinged  with 
brown. 

Egg  (PL  XV.,  Fig.  J).— The  egg  is  of  a  dirty  white  color  and 
very  minute,  .025  of  an  inch  in  length  and  .015  of  an  inch  wide; 
narrower  at  one  end  than  at  the  other,  having  in  fact  almost 
precisely  the  shape  of  a  hen's  egg.  Under  the  microscope  the  sur- 
face is  seen  to  be  thickly  dotted  with  minute  hexagonal  pits, 
about  twenty  in  its  entire  length,  and  under  a  higher  power  the 
bottom  of  each  of  these  pits  exhibit's  still  more  minute  depres- 
sions, seven  or  eight  to  each  reticulation. 
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EXPLANATION  OF  PLATES. 


PLATE  I. 


Fig.  ].    Myrmica  scabrinodis  lobicomis,  female;  enlarged  ten  diameters. 
Fig.  2.    Male  of  same  species;  enlarged  nine  and  one  fourth  diameters. 


PLATE  IL 

Fig.  1.    MymUoa  8cabrinodi8  lobioomtSf  worker;  enlarged  eight  and  one  half 
liameters. 

Fig.  2.    Solenopsia  debilis,  worker;  enlarged  eighteen  diameters. 

Fig.  3.    Agonodenu  pallipe^j  imago;  enlarged  four  and  one  fourth  diameters; 
its  work  in  seed  corn. 

Fig.  4.    Aphodius  granariua^  imago;  enlarged  six  and  one  half  diameters. 

Fig.  5.    Clivma  impresstfrona,  imago;  enlarged  eight  and  one  half  diameters. 

Fig.  6.    The  Seed-corn  Maggot,  Anthomyia  zecR^  larva,  enlarged  eleven 
diameters. 
Fig.  7.    Puparium  of  same,  enlarged  ten  and  one  half  diameters. 


PLATE  III. 

Fig.  1.    The  Seed-corn  Maggot,  Anthomyia  zeoe,  imago;  enlarged  eight  and 
two  thirds  diameters. 

Fig.  2.    Seerl-corn   injured   by  larva  of  the  same. 

Fig.  3.    The  Black-headed  Grass  Maggot,  Sciara  sp.,  enlarged  Ave  diam- 
eters. 

Fig  4.  Labrum  of  same,  upper  surface. 

Fig.  5.  Labrum,  lower  surface. 

Fig.  6.  Mandible. 

Fig.  7.  Maxilla. 

Fig.  8.    The  Pale-striped  Flea-beetle,  Systena  tcBniata,  imago;  enlarged  ten 
diameters. 


PLATE  IV. 

Fig.  1.     The  Pale-striped  Flea-beetle,   SysUn^i  Ueniata,   larva;  enlarged 
nineteen  diameters. 
Fig.  2.    Side  view  of  same. 

^  Fig.  3.    The  Banded  Ips,  Ipa  faaciatusy  larva;  enlarged  eight  and  one  third 
Qiameters. 
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Fig.  4.    Pupa  of  same;  enlarged  nine  diameters. 

Fig.  5.    Imago  of  same;  enlarged  eight  diameters. 

Fig.  6.    Cardiophorus  sp.,  larva,  dorsal  view;  enlarged  four  diameters. 

PLATE  V. 

Fig.  1.    DrasUfius  tUgans,  imago;  enlarged  seven  and  one  half  diameters. 
Fig.  2.    Larva  of  same;  enlarged  seven  diameters. 
Fig.  3.    Caudal  segment  of  larva,  more  enlarged. 
Fig.  4.    The  Wheat  Wireworm,  Agriotes  mancus^  imago;  enlarged  seven 
diameters. 

Fig.  5.    Larva  of  same,  enlarged  five  diameters. 
Fig.  6.    Side  view  of  same. 

PLATE  VI. 

Fig.  1.    Agriotes  pubescena,  ima^o;  enlarged  six  diameters. 

Fig.  2.    Melanoiu8  fissilis^  itaiago;  enlarged  three  and  four  fifths  diameters. 

Fig.  3.    Melanotus  community  imago;  enlarged  four  diameters. 

Fig.  4.    Side  view  of  a  middle  segment  of  larva  of  same  species,  showing 
muscular  impression,  spiracle,  etc. 

Fig.  5.    Caudal  segment  of  same,  dorsal  view;  greatly  enlarged. 

Fig.  6.    The  Corn  Wireworm,  Mdanotua  cribulosus,  larva;  enlarged  four 
diameters. 

Fig.  7.    Side  view  of  a  middle  segment  of  same. 

Fig.  8.    Caudal  segment,  dorsal  view;  greatly  enlarged. 


PLATE  VII. 

Fig.  1.    The  Corn  Wireworm,  MelanoUjts  cribulosus^  imago;  enlarged  four 
and  a  half  diameters. 

Fig.  2.    Asaphes  decoloratus^  imago;  enlarged  four  and  one  fifth  diameters. 

Fig.  3.    Larva  of  same,  dorsal  view;  enlarged  three  and  three  fourths 
diameters. 

Fig.  4.    Caudal  segment  of  same;  more  enlarged. 

Fig.  5.    The  Corn  Root  Aphis,  Aphis  maidiradicis,  ovlpSLTous  female:  en- 
larged fourteen  diameters;  a,  hind  tibia,  showing  sensoria. 

Fig.  6.    Male  of  same  species;  enlarged  twenty-five  diameters;  a,  antenna. 


PLATE  VIII. 

Fig.  1.    The  Corn  Root  Aphis,    Aphis  maidiradicis,   wingless  viviparous 

female;  enlarged diameters;  a,  apex  of  abdomen  showing  cornicles, 

tubercles,  ana  cauda. 

Fig.  2.    Antenna  of  same. 

Fig.  3.    Pupa  of  sam^  species;  enlarged  twenty-one  diameters. 
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Fig.  4.    Winged  yiyiparous   female  of  same   species;   enlarged   sixteen 
diameters. 

Fig.  5.    Antenna  of  same. 

Fig.  6.    The  Grass  Boot  Louse,   Schizaneura  panicola,  winged  viviparous 
female;  enlarged  eighteen  diameters;  a,  antenna. 


PLATE  IX. 

Fig.  1.    The  Grass  Boot  Louse«  Schizonevra  panicola,  wingless  viviparous 
female;  enlarged  twenty-nine  diameters. 

Fig.  2.    Trama  erigeronmsia;  enlarged  twenty  diameters;  a,  antenna;  &» 
beak;  c,  cauda. 

Fig.  3.    Forda  occidentalis;  enlarged  twenty-one  diameters;  a,  antenna;  by 
beak;  c,  cauda. 

Fig.  4.    Tychea  hremcoi-nis;  enlarged  twenty-two  diameters;  a,  antenna;  by 
beak. 

Fig.  5.    Oeoica  squamosa,  wingless  viviparous  female:  enlarged   twenty- 
three  diameters.  * 

Fig.  6.    Structures  of  same;  a,  beak;  &,  antenna;  c,  tarsus. 


PLATE  X. 

Fig.  1.    Oeoica  squamosa,  pupa;  enlarged  twenty-four  diameters. 

Fig.  2.    Winged  viviparous  female  of  same  species,  antenna. 

Fig.  3.    Wing  of  same. 

Fig.  4.    The  Woolly  Grass  Boot  Louse,  Rhizobitta  spicatus;  enlarged  twenty- 
six  diameters;  a,  antenna;  6,  beak. 

Fig.  5.    The  Small   Brown   Ant,   Lasius  niger  alienus,   female;  enlarged 
four  and  one  half  diameters. 

Fig.  6.    The  same,  worker,  enlarged  eight  and  one  fourth  diameters. 

Fig.  7.    The   Corn    Mealy   Bug,    Dactylopius   sorghiellus,    adult     female, 
dorsal  view;  enlarged  twenty-nine  diameters. 

Fig.  8.    The  same,  ventral  view. 


PLATE  XI. 

Fig.  1.    The  Small  Brown  Ant,  Lasius  niger  alienus,  male;  enlarged  eight 
and  one  fourth  diameters. 

Fig.  2.    Formica  schaufussi,  worker;  enlarged  eleven  and  one  half  diame- 
ters; a,  portion  of  upper  surface  of  abdomen  greatly  enlarged.  * 


PLATE  XIL 

Fig.  1.    Lachnosterna  rugosa.   male  imago;  enlarged   two  and   one  fifth 
diameters;  a,  last  two  ventral  segments. 
Fig.  2.    Larva  of  same;  enlarged  two  and  one  half  diameters. 

Fig.  3.    Lachnosterna  rugosa  or  hirticula,  last  abdominal  segment  of  larva, 
seen  from  beneath;  enlarged  six  diameters. 


-12 


Fig 

j6rs. 

1. 

Fig. 

2. 

Fig. 

3. 

ifir. 

4. 

Fig. 

5. 

Fig. 

6. 

Ig. 

7. 

170 

Fig.  4.    LachnogUma  fusca,  male  imago;  enlarged  two  diameters;  a,  last 
two  ventral  segments. 

Fig.  5.    Ladinosterna  inversa  or  fusca^  last  abdominal  segment  of  lar?a, 
seen  from  beneatb;  enlarged  six  diameters. 

Fig.  6.    Lachnostema  oibbasa,  male  imago;  enlarged  two  diameters;  a,  last 
two  ventral  segments;  o,  spurs  at  tip  of  hind  tibia. 

Fig.  7.    Larva  of  same,  last  abdominal  segment;  seen  from  beneath;  en- 
larged six  diameters. 

Fig.  8.    Cya^oeqphdla  immaculata,  last  abdominal  segment  of  larva,  seen 
from  beneath;  enlarged  six  diameters. 


PLATE  XIII. 
Oyclooepliala  immacukUa^  larva;  enlarged  three  and  one  third  diam- 

Imago  of  same;  enlarged  three  diameters. 

Frionus  tm&ricomts,  imago;  natural  size. 

Prionua  UUicoUia,  imago,  natural  size. 

Prionus,  larva;  natural  size. 

Prionus,  pupa;  natural  size. 

The  Green  June  Beetle,  Allorhina  nitida;  a,  larva;  6,  pupa;  c,  male 
imago;  all  enlarged  one  and  a  half  diameters;  d,  e,  /,  y,  mandible,  antenna, 
leg,  and  maxilla  of  larva;  more  enlarged. 


PLATE  XIV. 

Fig.  J.    The  Southern  Corn  Root  Worm,  Diodroeica  Jg-punctata,  imago: 
enlarged  five  and  two  thirds  diameters. 

Fig.  2.  Pupa  of  same,  dorsal  view;  enlarged  ten  diameters. 

Fig.  3.  Ventral  view  of  pupa. 

Fig.  4.  .Larva  of  same,  dorsal  view;  enlarged  five  diameters. 

Fig.  5.  Side  view  of  larva. 

Fig.  6.    The  Northern  Corn   Root  Worm,  Diabrotica* longUxymis,   imago: 
enlarged  ten  diameters. 

Fig.  7.    Corn  root  broken  across  to  show  larva  of  same  within. 

•    ig.  8.    Pupa  of  same;  enlarged  eight  and  a  half  diameters. 


PLATE  XV. 

Fig.  1      The  Northern  Corn  Root  Worm,  Diahrotica  Umgiaymis.  egg;  en- 
larged eighty  diameters. 

Fig.  2.  Larva  of  same;  enlarged  six  diameters. 

Fig.  X  Head  of  larva,  dorsal  view;  greatly  enlarged. 

.  I^'ig.  4.  Labrum  and  leg  of  larva. 

Fig.  o.  Mandible  of  larva,  seen  at  right  angles  to  cutting  edge. 

t'ig.  6.  The  same,  seen  obliquely  from  side. 

y'^\^'  7.  The  same,  seen  directly  from  side. 

Fig.  8.  Mouth  parts  of  larva,  seen  from  beneath. 
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NOTE, 


The  following  figures  are  from  drawings  made  by  Miss  Lydia  M.  Hart  r 
PI.  I:  pi.  II,  fig.  1,  2,  4-7;  pi.  Ill,  fig.  1,  8;  pi.  IV,  fig.  3-5;  pi.  V,  fig.  3,  4; 
pi.  VI,  fig.  1-3;  pi.  VII,  fig.  2,  5,  6;  pi.  VIII  and  IX;  pi.  X,  fig.  1-4,  6-8; 
pi.  XI,  flg.  2;  pi.  XII,  fig.  1,  3-8;  pi.  XIV,  fig.  1.  Tbe  drawings  for  pi. 
IV,  flg.  1,  2,  6;  pi.  V,  flg.  1,  2,  5,  6;  pi.  VI,  flg.  4-8;  pi.  VII,  flg.  3,  4;  pi. 
X,  flg.  5;  pi.  XI,  tig.  1;  pL  XII,  flg.  2;  pi.  XIII,  flg.  1,  2;  and  pi.  XIV, 
flg.  2-5,  were  by  Mr.  M.  Westergren :  and  those  for  pi.  XV,  flg.  3-8,  by 
Mr.  H.  Garman.  PI.  II,  flg.  3;  _pl.  Ill,  fl^.  2;  and  pi.  XIII,  flg.  3,  are 
from  Dr.  C.  V.  Riley;  and  pi.  III^  flg.  3-7; "pi.  XIII,  flg.  4-7;  pi.  XIV,  flg. 
6-8;  and  pi.  XV,  flg.  1,  2,  are  reprinted  from  previous  reports  of  this  office. 
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Page  10,  line  21  from  bottom,  for  two  read  several. 

Pa^e  16,  line  20.  from  bottom,  for  Anthomyia  zece,  Riley,  read  Phorbia  fuscipea,  Zett. 
Muoh  additional  information  ooncernine  this  species  has  been  lately  published  in 
Balletin  78  of  the  Cornell  University  Experiment  Station.  Nov..  1894.  p.  499. 

Pa«:e  25.  line  15.  for  Packard  read  Peck, 

Page  121.  line  3.  for  pibbos  read  oibboaa^    Jy),  yjT 

Page  135.  lines  20  ai>44H^ould  precede  line  8  from  bottom  of  page  134. 

Page  139.  line  13  from  bottom,  for  pruina  read  prunina. 

Page  141.  line  15  from  bottom,  for  glacUis  read  gracilis. 
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128. 124. 
Buckman.  Benjamin,  19.24. 
Buckton,G.B.,66.101. 
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Cheatnut  leaves  as  food  of  May  Beetles.  114. 
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Chickens  as  enemies  of  White  Grubs.  134. 
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breeding  places  most  acceptable  to.VIII. 
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ing. VIII.  IX. 
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noti-eable  feature  of  Injury.  VIII. 
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white  fuDgus  of.  X.  127. 196. 
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136. 
Chlsenlus  tomentosus  as  enemy  of  May 

Beetles.  126. 
Chuok-wiU's  Widow  as  enemy  of  White 

Grub».123.  * 
Click  Beetles,  30.39. 

as  food  of  Birds.  47. 
Clivlna  lmpressifrons,8. 

des<viption,15. 
Clover.  80, 127. 

as  food  of  Pale-striped  Flea-beetle.22. 
in  rotation  as  measure  against  White 

GrubH.  128. 
blossoms  as  food  of  adult  Southern  Com 
Boot  Worm.  148. 
as  food  of  May  Beetles.  115. 
infected  by  Geoica  BquamoBa.99.100. 

by  Sorghum  Mealy  Bug,  l(i7. 
rarely  damaged  by  White  Grubs.  114. 
Bed.  blossoms  of.  as  food  of  adult  North- 
ern Corn  Uoot  Worm,  158. 160. 161. 
Seed  Midge.  XL 
Coiil-tar.76. 
Coccidae.  ]f6. 

and  Aphididee.  55-108. 
Cocclnellld  larvie  in  nests  of  Ants,  100. 
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Coccus  sorghiellus,  106. 107. 

Cockchafer  Grub.  110. 

Cockchafers.  129.   ISO.     See  under   White 

Grubs. 
Cockle- bur.  33. 

as  food  of  Pale-srrlped  Flea-beetle,  28. 
infested  by  Sorghum  Mealy  Bug.  107. 
Coleopterous  larva  infesting  roots  of  Purs- 
lane, 157. 
oomma.  Agonodems,  13. 
oommuDis.  Melanotus.  8.38.8^,41,48.43.44.66. 
CompositiB,  flowers  of,  as  food  of  adult 

Northern  Corn  Boot  Worm,  158. 
Comstock.  J.  H.,  16. 37. 
Comstock;  J.  H..  and  Sllngerland,  M.  V..34, 

86,87.89,41,46.47.48,49. 
Cone-flower  roots,  pups  of  Southern  Corn 

Boot  Worms  among.  148. 
oongrua.  Laohnosterna,  139, 140. 142. 
Copperas  and  chloride  of  lime  solution  for 

protecting  Seed-corn.  49. 
Cordyceps,  47. 

melolonthaB  as  parasite  of  White  Grubs, 
126. 137. 
Com  Bill  Bugs.  5. 

cla^siflcation  of  Injuries  to,  7. 
indications  of  injury,  4.52. 
Injuries  to  the  roots.  58. 
synopsis  of,  53. 
detailed  discussion,  55-165. 
injuries  to  the  seed  in  the  earth.  7-51. 

synopsis  of.  8. 
Leaf  Aphis.  74. 

characters  distinguishing  from  Corn 

Boot  Aphis.  82. 
disappearance  In  fall.  73. 
earlit'st  appearance  of.  70. 
relation  to  Corn  Boot  Aphis.  bO. 
transfer  to  roots  of  other  plan' m.  74. 
Moth.  6. 
Mealy  Bug.  53.    See  Sorghum  Mealy 

Bug. 
number  of  insect  species  injuring.  3. 
Plant-lice.  52.    See  under  Plant-lice. 
Boot  Aphis,  4.5.52.58.56.57.58-85. 
Ants  attendant  upon.  82-85. 
autumnal  brood,  food  plants,  65. 
description.  80. 

characters     distinguishing 
from  Aphis  maidis,  88. 
distribution.  58. 
economic  procedure.  75-80. 

breaking  up  nests  of  Ants.  78. 
starvation  experiments.  79. 
summary.  79. 
ff'rtlllzer^  and  insecticides  for.76. 
fungus  dlBea^e.  74. 
Injury  to  other  plants  than  com. 

60.  • 

life  history.  68. 

migration  to  uninfested  fields.  65. 
natural  enemies.  74. 
number  of  generations.  63. 
of  moults.  64. 
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Com  Boot  Aphis— CcmHnued. 

rank  as  a  Corn  p«8t.  58. 
rate  of  multipiioatlon.  84. 
relation  to  Ants.  66-68. 

to  Corn  Leaf  Aphis.  69-74. 
transfer  to  leaf  of  Com.  70. 
bUffht«5.68.5». 
1106.4,62.63.66.67.    Bee  under  Plant- 

Uoe. 
Lease.  Bee  under  Com  Boot  Aphis. 
Web- worms.  6. 

Worm.  Northern.  34.  65.  146.  154-166. 
Bee   under    Northern    Com 
Boot  Worm. 
Southern.  56.146-154.   Bbe  under 
Southern  Corn  Boot  Worm. 
Worms.  4.6.52,53.58. 
synopsis  of  Injuries  to  roots,  and  order 

of  discussion,  68. 
Wlreworm.9.21. 42-44.66. 
description.  43. 
hibernation.  43. 
lenffth  of  larval  life.  43. 
4  relative  abundance.  42. 

Worm.  6. 6.  25. 
eorni.  Schlzoneura.  57.86,89. 
Cornu9  as  food  plant  of  Sohlsoneura  coml. 

89. 
eorrosa.  Laohnosterna,  110, 143. 
Corrosive  sublimate  for  Wireworms.  49. 
Corymbites.  32. 
f        Corymbltlni,  31. 

Cosmos,  petals  of.  as  food  of  Southern  Corn 

Boot  Worm.  148. 
Cotton- plant  blossoms   as  food   of  adult 
Northern  Com  Boot  Worm.  168. 
as  food  of  adult  Southern  Com  Boot 
Worm.  148. 
Crab-ffrass  infested  by  Com  Boot  Aphis.6i. 

by  Woolly  Grass  Boot  Louse,  106. 
Crambus  camurellus  damaffinff  lawns,  XL 
crassissima,  Laohnosterna.  139. 142. 
orenulata.  Laohnosterna,  116.140.144. 
crlbulosusi  Melanotus.  9,21.82.42. 
orispus,  Rumex.  61, 74. 
Crow  as  enemy  of  While  Grubs,  138. 

Blaokbird  as  enemy  of  White  Grubs.  123, 

124. 
as  enemy  of  Wireworms,  48. 
oru9-ffai;i.  Panlcum.  100. 
Cryptohypnus,  32. 

Cucumber  vines  infested  by  Northern  Corn 
Root  Worm,  IM. 
as  food  of  adult  Southern  Corn  Root 
Worm.  148, 152. 
Cutworms,  4.6,50. 

Cycloeephala  and  Green  June  Beetle  larva 
contraflted,  144. 
and  Lachnosterna.  109-144.     See  under 

White  Grubs. 
description  of  larva.  13S. 
life  history.  121. 
immaculata,  54.110, 113. 121. 
food  of  larva,  115. 


CyclocepLula  Immsonlata—CovU  inusd. 

leaves  of  tiees  rejeeted  by  advlUIU. 
Cyperus  strigosus  infested  by  Boutfaem 
Com  Bool  Worm.  148. 


Dactylopiu8.66.68,106. 
in  nests  of  Ants.  100. 

sorffhlellus,  63. 106-108.    Bee  under  Sor- 
ffhum  Mealy  Buir. 
Dahlias  injured  by  Wireworms,  90. 

petals  of.  as  food  of  Southern  Com  Boot 
Worm.  148. 
deblllB.  Solenopsis.  8.9.53.66.99. 1W. 
decoloratus,  Asaphes/  9, 90. 55. 
densa.  Isaria.  127.133. 
Dexldae.  125. 

Diabrotica  12- punctata.  55. 146-154. 157.   Bea 
under  Southern  Corn  Boot  Worn, 
lonsicomis,  34.  55.  146.  148.  154-165.     Bee 
under  Northern  Corn  Boot  Worm. 
Dlptorous  parasites  of  Southern  Com  Boot 
Worm.  151. 
of  White  Grubs.  125. 
Diseases  of  European  White  Grubs.  127.  Bee 

also  under  Bacterial  and  Fundus. 
Dlsonycha  pennsylvanlca  Injuring  Apples. 

XI. 
Dock  infested  by  Com  Boot  Aphis.  61,74. 
Doffwood  as  food  of  Schlzoneura comi,  86,89. 

of  Schlzoneura  panicola.  57. 
Dolopius.  31. 

Dor-buffs.  110.   See  under  White  Gmhs. 
Drasterlus.  31.34. 
elefnins.  8,29.34,54. 
description.  36. 
injurious  to  Wheat.  34. 
places  of  hibernation,  9L 
dubia.  Lachnosterna,  139.142. 
Ducks  as  enemies  of  White  Gmbs.  124. 
12-punctata.  Diabrotioa.  55. 146. 189. 

E 

Earthworms.  163. 

Edema  albifrons  and  Halesidota  albifrons 

defoliating  Oak  and  Hickory.  X. 
Effffs  of  Affonoderus  paUipes,  IS.     ^ 
of  aphides.  57,89. 
of  Apple  Louse.  57. 
of  Black-headed  Grass  Hancgot,  19. 
of  Corn  Boot  Aphis.  60.62,63.64.65.66.67. 

68,72.78,74.75,79.81. 
of  Drasterlus  elegans.  36. 
of  Geoica  sQuamosa,  99.101. 
of  Green  June  Beetle,  145. 
of  Lachnosterna  ruffosa,  113. 
of  Lasius  nlfirer  and  its  var.  alienus.  83.84. 
of  Locusts  as  food  of  Wliite  Gmbs.  114. 
of  May  Beetle4.109,ll0.113.115.118. 119.121. 

122.127,128.129. 
of  Myrmioa  scabrinodls  lobicornls.  12. 
of  Northern  Corn  Boot  Worm.  156,158. 

159,160.161,162. 
of  Sorffhum  Mealy  Buj;,  107. 


Eegs—  Continued. 

of  BoQthem  Corn  Boot  Worm,  149.160. 

ot  Wlreworms,  9o. 
Elater.  81,32. 

ELtterldae.  »H»1.   See  under  Wlreworms. 
Elaterinl.  81. 

elesaoB,  Drasterias.  8,29.84, M. 
Elm  leaves  as  food  of  May  Beetles,  114,115, 

119. 
Endels  oamosa,  101. 

Eneerllnff,  110.   See  under  White  Grubs. 
Enffllah  Sparrow.  152. 

as  enemy  ot  White  Grubs.  12S. 
Entomophthorafresenii  infesting  Corn  Boot 

Aphis.  74. 
ephilida.  Laohnosterna,  116.189,141. 
Er&irrostis  megastyoha  infested  by  Sohis- 

oneora  venusta,  98. 
Erifferon  oanadense  infested  by  Com  Boot 

Aphis.  61. 
erifferonensis,  Trama.  53.57,98. 
EucnemlniB,  31. 
Eyergreens  infested  by  White  Grubs,  109,114 


fkri  nails,  Pyralis.  X. 
fasciatus.  Ips.  8.23. 
Fernald,  C.  H..  114. 
Fert  illzers.  14 .  50. 75. 76. 77. 128. 132. 162. 

and  inseotloldeb  for  Corn  Boot  Aphis.  76. 
Fisher.  A.  E..  128. 
fls»ills,  Melanotus.  9.29.39.41,42.47. 
Fitoh,  Asa.  30,40.48.69. 
flavus.  Chaitophorus.  70.78. 

Lasius,  90. 
Fleabane  infested  by  Com  Boot  Aphis,  61. 
Plea-beetle.  Black,  attack  on  young  Corn. 
VH. 
injurlnir  Apples.  XI. 
Pale-striped.  8.21-23.    Bee  under  Pale- 
striped  Flea-beetle. 
flaviatiUs,  Soirpus.  148. 
Forda  oocidentalis,  53.67.95-97. 

description.  96. 
Forel.  Auffuste,  11. 

Forest  Caterpillars    defoliating   Oak   and 
Hickory.  X. 
-trees  infested  by  White  Gmbs,  109.114. 
roots  of,  subject  to  attack  by  Prlonus 
Grubs.  146. 
Formica  fusca,  53.66. 

''     gagates  attendant   on  Forda  occi- 
dentaliH.  96. 
on  Geoica  squamosa,  99.100. 
«chaufu6sl.  53.66. 

attendant  on  Grass  Boot  Louse.  90. 
Formicidae.  10. 

Fowlor's  solution  for  WlrewormB.  49. 
Foxtail- grass  as  food  of  Corn  Root  Aphis, 
60. 
destroyed  by  White  Grubs.  112. 
f  raterna.  Laohnosterna,  14i>.  143. 
French.  G.  H..  158. 
Fribourg  &  Hesse,  135. 


fresenii.  Entomophthora.  74. 

Frogs  as  enemies  of  May  Beetles,  126. 

Fruit-trees,    young,   infested   by     White 

Grubs.  109.114. 
fugax.  Holenopsis.  9. 

FuuRi  as  food  of  adult  Northem  Com  Boot 
Worm,  158. 
as  natural  enemies  of  White  Grabs,  121, 
127. 
Fungus  disease  of  Corn  Boot  Aphis.  74. 
parasites  of  Whit«  Grubs.  126,181 

cultivatiou  and  dissemination  of,  182, 
187. 
white,  of  Chinch  Bug.  X.  127,136. 
fusca.  Formica.  53.66. 

gsgates,  Formica,  96, 99, 100. 
Laohnosterna,  51, 118. 116, 117,119,121.189, 
140.142. 


gagates.  Formica,  96, 99. 100. 

Gall  insects,  56. 

Galusha.0.  B..158. 

Garman.H..70. 73.89. 160.  152. 

Gas-lime,  fertilization  with,  for  Wireworms, 

50. 
Geoica,  de«orirtion.  101. 
squamosa,  53. 57. 98. 106. 

chronological  list  showing  dates  of 
occurrence,  attendant  food  plants. 
anU,  etc.,  99. 100. 
description.  102. 
known  forms.  101. 
life  history,  101. 
germanica.  Setaria,  61. 
Giard.  A..  127.133. 
gibbosa.  Lachnosterna.  54. 113, 116. 117, 119. 124. 

188.189.140.141. 
glaberrlma,  Lachnosterna.  139. 141. 
globuliferum,  Sporotrlchum,  127, 133,186,187. 

161. 
Glover.  Townend.  22, 123. 
Goldenrod  blossoms  as  food  of  adult  North- 
ern Corn  Boot  Worm.  158. 161. 
gracilis,  Lachnosterna,  140,141. 
Grain  Louse. 56. 
granarius.  AphodiU6,8.14. 
grandls,  Lachnosterna.  139. 142. 
Grape-vine  roots,  subject  to  attack  by  Prl- 
onus Grubs.  146. 
Grass,  Blue-,  Infested  by  Forda  oociden- 
taUs.96. 
by  Qeoiga  Hquamosa,99.l00. 
by  Grass  Root  Louse.  87. 88. 89. 
by  Irama  erlgeronen8is,93. 
leaves  eaten  by  Lachnosterna  Bee- 
tles, 115. 
Boot  Lice  colonised  upon,  by  Ants,  89. 
Crab-,  infested  by  Corn  Root  Aphis. 61. 

by  Woolly  Grass  Boot  Louse.  105. 
Foxtail-,  as  food  of  Corn  Root  Aphis,60. 

destroyed  by  White  Grubs.  112. 
Hungarian.  Infested  by  Corn  Root  Aphis. 
61. 
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Grass— Continti«(2. 

infested  by  Apple  Louse.S?. 
by  Oeoica  sauamosa,  99.100. 
by  larva  of  Oreen  June  Beetle,  144. 
by  Prionus  Grabs.  146. 
by  Schlzoneura  coml.89. 
by  Borffhum  Mealjr  Bair.107. 
by  Trama  eri^ronenflis.93. 
by  White  GrubB.109,113. 
Insect,  damaffe  to  lawns.  XI. 
Jane.  Infested  by  Sorshum  Mealy  Bair. 

107. 
Maffsot  Black-headed.  7.  8.  16.  19.    See 
under    Black-headed    Grass 
Masffot. 
desortption.ao. 
)lfaffffots.4 

Panic.  Infested  by  GeoicasQaamosa,  100. 
Boot  Loase.6S.57.85^-»3. 

characters  distingalehlnff   from 

Corn  Boot  Aphis.  85. 
description.  90. 
economic  importance. 85. 90. 
life  history.  88. 
place  of  hiborDation.90. 
plants  infested  by. 57, 86-88. 
relations  to  Ants. 89. 
Woolly.  58. 104-106. 
description.  105. 
Timothy-,  infested  by  Geoica  squamosa. 
99.100. 
by  Grass  Boot  Louse. 87. 88. 
by  Borffhum  Mealy  Buff,107. 
Grasshoppers.  4,6. 158. 
Great-horned  Owl  as  enemy  of  White  Grubs. 

128.     . 
Green  June  Beetle.  54.144. 

description  of  larva.  145. 

food  habits.  144. 

larva  contrasted  with  larva?  of  Lach- 

noBternaand  CycIocepbala.U4. 
life  history.  145. 
Greffarinee  infetttins  adult  Northern  Corn 
Root  Worm.  151. 
infesting  adult  Southern  Corn  Root 
Worm.  161. 
Ground  Beetles. 74. 

Squirrels  as  enemies  of  White  Grubs.U4. 


Hackberry  leaves  as  food  of  May  Beetles. 

114. 
Halesidota  caryas  and  Edema  albifrons  de- 

foliatinc:  Oak  and  Hickory.  X. 
Hamilton.  John,24. 
Harris.  T.W..  89. 

Hart.  0.  A. ,30.87,90.94,96,«7.101, 105.140. 
Hart.  LydlaM..  171 

Hawk.  B road -wineed.  as  enemy  of  White 
Grubs.  123. 
Red-shouldered,  as   enemy    of    White 
Grubs.  123. 
-tailed,  as  enemy  of  White  Grubs,  123. 


Hawk— C7ot4  tinu^d. 

Sparrow,  as  enemy  of  White  Grabs.  1SS» 
124. 
Hasel  leaves  as  food  of  May  Beetles,  114,  lis. 
Heartweed,  62. 

Helianthus  blossoms  as  food  at  Northern 
Corn  Root  Worm.  158. 

l<>aves  as  food  of  Soathem  Com  Boot 
worm.  148. 
Hemp  to  dear  groond  of  White  Grabs.  liZ^ 

lis. 
Hermit  Thrash  as  enemy  of  Whita  Grabs, 

lai. 
Hickory,  129. 

defoliated  by  Edema  albifronsand  Hale- 
sidota oarye.X. 

leaves  as  food  of  May  Beetles.  114.1 15c  * 
hirtlcola.  Lachnostema.  64.  lis,  115. 116. 117.1 19. 

U6. 188. 189.340.148. 
hlrti  ventrls.  Lachnosterna,  139. 140, 141. 
Hop  Louse.  57. 

food  plants,  57. 
Hops,  injured  by  Wireworms.  SO. 
Hormaphis.lOl. 
Horn,  G.H..S7. 47.141. 

Horn-flv.  report  of  presence  in  Illinois.  XI. 
Hacke.  P.  M..  129. 
hamuli.  Phorodon.  57. 
Huncrarian-Krass  infested  by   Com    Boot 

Aphis.  61. 
hybridas.'  Amarantus.  61. 
Hymenopterous  parasite.  74. 

parasites  of  White  Grubs.  124.134. 


iliois.  Lachnosterna,  113.140.144. 
Imbricornis.  Prionus.  54.146. 
immaoulata.  Cydocephala,  54.110.118,121. 
implioita.  Lachnosterna.  121,140.143. 
impressifrons,  Clivina.  8. 15. 
inepta,  Lachnosterna,  140,144. 
infaustus.  Melanotas.  9.42. 
inornata.  Tiphia.  121,125. 
Insecticides:  arsenic.  49. 

arsenical  poisons.  13.49.129.132. 

ashes,  wood.  76.77. 

bisnlphlde  of  carbon.  50. 

coal-tar.  76. 

copperas.  49. 

and  chloride  of  lime.  49. 

corrosive  sublimate.  49.  « 

Fowler's  solution.  49. 

iras-Ume.  50. 

kainit.  50.132. 

kerosene.  49. 131. 
emulsion.  49.182. 

lime.  60.76.77. 
chloride  or.  50. 

London  purple.  IS. 

muriate  of  potash.  50. 

and  petroleum.  77. 

Paris  green,  18.48.129.132. 
and  flour.  15. 
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InBecilol^QB— Continued, 

petro!eum,  crude.  49. 
emulsion.  49. 

potash  salts.  181 

potassium  cyanide,  49. 

■alt.  49.50.76.77. 

strychnine.  49. 

sulphate  of  potash  and  petroleum.  77. 

superphosphates  and  petroleum,  77. 

tar.  49. 

turpentine.  49. 

and  fertilisers  for  Com  Root  Aphi8,76,77. 
InsectlTorous  reptiles,  126. 
inaperata,  Laohnosterna.  139,142. 
interjectus.  Lasius,  53.66.88.89.98,96. 
inveraa,  Lachnostema.  54.113.116,116.117,119. 

138.139.142. 
Ips.  Banded,  8.23-28.  See  under  Banded  Ips. 

fasciatus,  8,23-28.  See  under  Banded  Ips. 
Isarlu  densa   infestins   European    White 
Grubs.    127.     See    under    Botrytls 
tenella. 

leprosa,  133.136. 

spores  of.  infeet  White  Grubs.  186. 


Jay.  Blue,  as  enemy  of  white  Grubs,  128. 

Jumping  Jacks.  SO. 

June  Beetle.  Green,  54, 144.  See  under  Green 

June  Beetle. 
June  Beetles.  110.    See  under  White  Grubs. 

Orrtss  lufested  by  Sorghum  Mealy  Bug, 
107. 


JLainit.  fertilization  with,  for  White  Grubs, 
132. 
for  wireworms.  50. 
Kerosene  film  on  tubs  of  water  for  destruc- 
tion of  White  Grubs.  131. 
for  protectins  Seed-corn  against  wire- 

worms.  49. 
emulsion  for  lawns  infested  with  White 
Grubs.  132. 
for  Wireworms,  49. 
Kins-bird  as  enemy  of  White  Grubs,  123. 
knochil.  Lachnostema,  140.143. 
Koch.C.  L.,  94. 
Krassllst9chtk.  J.,  127. 


Lachnostema  afflnis,  140.142. 

and  Cydocephala.  109-144.    See  under 

White  Grubs, 
arcuata.  139.142. 
balla.  143. 
blpartlta.  189.142. 
conffrua.  139.140.142. 
corrosa.  140,143. 
crassislsBima.  1H9. 142. 
erenulata.  116.140.144. 
description  of  larvfc.  138. 
dubia.  139.142. 


Lachnostema—  Continued, 
egg.  118. 

ephliida.  116.139.141. 
fraterna,  140,148. 
fusca.  54. 113. 116. 117. 119. 131. 139. 140. 142. 

date  of  transformation  to  pupa,  12L 
toimaffo.121. 

description  of  larva,  188. 

food  of  adults.  115. 

lenffth  of  larval  life,  118. 

time  ot  oviposltion,  119. 
firtbbosa,  54. 113. 116. 117. 138, 139. 140. 141. 

date  of  transformation  to  imaffo,  131. 

description  of  larva,  139. 

parasitized  by  Pelecinus  polytura- 
tor,  124. 

time  of  oviposltion,  119. 
^Uberrima,  139.141. 
gracilis.  140.141. 
erandis.  139.142. 
hirticula.  54. 118. 116. 117. 126. 138. 140. 143. 

description  of  larva,  139. 

food  of  adult.  115. 

time  of  oviposltion.  119. 
hlFAiventri8.139,141. 
iiicls.113.140.144. 
imaffo.  life  history  and  habil8.1lM19. 

ratio  of  males  to  females  at  lights.  117. 
implicata.  140,143. 

date  of  transformation  to  imago.  121. 
inepta.  140.144. 
insperata.  139.142. 
inversa.  54.113.116.117,189.142. 

date  of  pupal  transformation.  120. 

description  of  larva.  138. 

food  uf  adult.  115. 

length  of  larval  life.  113. 

time  of  ovipobition,  118. 
knochii.  140.143. 
lanceolata.  139.141. 
larvBB  contrasted  with  larva  of  Green 

June  Beetle.  144. 
larval  period.  119-121. 
limula.  140. 143. 
list  of  Illinois  species.  139. 
longitarsuB.  139.141. 
marginalis.  140.143. 
micans.  139.142. 
nova.  140.143. 
prstermissa.  139.141. 
prnnina.  139. 142. 

pupation  and  formation  of  beetle.  120. 
rubiginosa,  food  plant  of  adult,  115. 
rugosa.  54.  Ill,  1 12. 1 13. 116. 138. 140, 143. 

date  of  pupal  transformation.  121. 

description  of  larva,  139. 

eggs  of,  113. 

time  of  depositing,  119. 
tiistts,  113.116.117.140.144. 
viUifrons.  140.143. 
Lamb's- quarters  as  food  of  Pale- striped 

Flea- beetle.  22. 
lanceolata.  Lachnostema,  139.141. 
Larches  infested  by  White  Grubs.  109,114. 
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Lark.  Meadov.  as  enemy  of  White  Qruba. 

12S. 
Laaias  attendant   on    Qeoloa    aquamosa, 
99.100. 
burrows  of»   infested   by  Grass  Root 

Louse.  87. 
flavus  attendant  on  Orass  Root  Louse.  90. 
inter jeotus.  68.06. 

attendant  on  Forda  occidenta1l8»96. 
on  Orass  Root  Louse,  88.90. 
on  Trama  erlKeronensis.  93. 
Grass  Boot  Louse  in  nest  of,  89. 
mlxtus,  attendant  on  Geoloa  squamosa. 
99.100. 
on  Trama  erieeronensis.  93. 
nlger  attendant  on  Forda  oooldentalls.90. 
on  Geoics  squamosa.  99.100. 
on  Trama  ericeronensls.  93. 
and  its  variety  alienus.(S.78. 

atteiidant    on     Corn     Root 
Aphis.  02.06.71.82-85. 
on  Grass  Root  Louse.  90. 
on  Borffhum  Mealy  Bug, 
107. 
description.  85. 
differences  between.  85. 
food  of.  84. 

haunts,  actions,  and  habits.83 
lite  history.  82. 
laUooUis.  Prionus.  54.146. 
LeOonte,  J.  L..41.42. 
lesiiminicola.  Ceeidomyla.  XL 
leprosa.  Isaria.  13H.135.136. 
Lettuce  Inju-  ed  by  Wirewormo.  30. 
Lime,  fertilization  with,  for  Wlreworms.  50. 
for  Corn  Root  Aphis.  76.77. 
chloride  of.  fertlllKation  with,  for  Wire- 
worms.  50. 
limula.  Laohnosterna.  140. 143. 
Lintner.  J.  A..  17.25.123. 
Liquidainbar  leaves  as  food  of  Xay  Beetles, 

114. 
Lobelias  injured  hy  Wire  worms.  30. 
lobicorni(«.  Myrmioa.  8. 11.12.53.66. 
LocuHt,  Black,  loaves  as  food  of  May  Beetles. 

114. 
LocustidB  feeding:  on  adult  Dlabrotioa.l6I. 
Locusts'  ef^ffs  as  food  of  White  Grubs.  114. 
Lombard y  Poplar  leave.-^  as  food  of  May 

BeotleR.  114. 
London  purple  for  Afironoderus  palllpe8.13. 
lonfficornis.  Diabrotica.34, 55, 1 46. 148. 154. 
lonffitarsus.  Lachnosterna,  139.141. 
Ludius.  32. 
Lufffirer,  Otto.  14& 
lutulentu9.  Aphodiufi.  14. 

Bf 

Masffot.   Black-hoaded  Grafts.  7.8.16.19-21. 

See     under     Black-headed     Grass 

MafiTgot 
Seed-corn,  8, 16-19.  Bee  under  Seed  corn 

Maffsot 
Maffffots.  injuries  by.  8.16-19. 
maidlradlcis.  Aphis,  10.53.57.58.104. 


maidis.  Aphis.  57. 
major,  Plantago,  61. 
mali.  Aphis,  57. 
Mally.F.W.,  64.135. 
maneus.  Asriotes,  8,29.96.54. 
Mangel-wurzel  Injured  by  WlrewormG.SI. 
Maple  leaves  as  food  of  May  Beetles.  114. 
marffinalis.  Lachnosterna.  140,143. 
Marten.  John.  24.70.73.77.129.183.148. 
May  Beetles.  110.    See  under  White  Grubs. 
Mayr.  G.  L..9.10. 

Meadow  Lark  as  enemy  of  White  Grub,  123. 
Meal  Moth  infestlns  Potatoes.  X. 
Mealy  Buff.  Com.  63.    Bee  Sorshum  Me^ly 
Buff. 
Bugs,  53. 

and  Plant-lioe.  55-106. 
in  nests  of  Ants.  100. 
megastycha.  Eracrrostis.  9S. 
Melanaotes.3l. 
Melanotus.  81,32.44. 
amerlcanus,  32,41. 
communis,  8.32.39.41.42.43,44.55. 
dates  of  collecting.  39.40. 
description.  40. 
distribution,  39. 
life  history.  39. 
erlbulosus,  9,21,32.42-44.55.     See  under 

Com  Wireworm. 
nssiliP.  9.29.39.41.42.47.55. 

life  history,  41. 
infaustus,  9.42.55. 
Melolontha vulgaris,  fungous  Infection  of.lSI. 
melolonthsB.  Cordyceps,  126,137. 
Melons  as  food  of  adult  Southern  Com  Root 

Worm,  148. 
Metarrhlzius  anlsopllse.  47. 
ml(»ms.  Lachnosterna.  139. 142. 
Microphthalma  nlfcra  bred  from  dead  bodies 

of  White  Grubs.  125. 
Mites.  74. 126. 
mixtus.  Lasiu<i,  93.99.100. 
Moles  as  enemies  of  White  Grubs.  124. 
Moulds  as  food  of  adult  Southern  Corn  Hoot 

Worm.  148. 
Mountain  Ash  leaves  as  food  of  May  Beetles. 

114. 
Muriate  of  potash  and  petroleam  for  Com 
Root  Aphis.  77. 
fertilization  with,  for  Wirewoi  ms, 
50. 
Muscardine.  white.    See  Chinch  Bug.  white 

fungus. 
Muskmeion  as  food  of  Pale-striped  Flea* 

beetle.  22. 
Mustird  infested  by  Cora  Root  Aphi?.  61. 

to  clear  earth  of  Wlreworms.  50. 
Myrmica  scabrinodis  loblcornls.  8.53,66. 
common  In  food  of  Bird<^,  II. 
description.  12. 
distribution,  11. 
Myrmioidffi,  10. 

Injuries  by,  8.9.^ 
Myzus  aohyrantes,  56. 


IX 


Nenuitoid    Worms    as  parasites  of  adult 

Southern  Corn  Root  Worm.  152. 
Nettle.  Horse,  as  food  of  adult  Southern 

Corn  Root  Worm,  148. 
nlffor  aUenus.  Lasius.  53.  €2.66.71.78, 82.85. 90. 
107. 
Lasius.  58.62.66.82.85.90.93,96.99.100. 
nfffra.  Brasslca.  61. 

Miorophthalma.  125. 
nitlda,  Allorhlna.  54.144. 
Northern  Corn  Root  Worms.  34.55.146.148. 
161-165. 
characters  distlnsulshinfirfrom  Wire- 
worms  and  larvffi  of  small  Flles« 
155. 
dates  at  which  beetle  has  been  ool- 

ected.  160. 
description.  162-165. 
distinguishlnff  characters  of  larva. 

163. 
dintribution.  157. 
food  of  beetle.  156,157.160. 
habits.  159. 
life  history.  158. 
Injuries.  154. 

indications  of.  155. 
period  of.  156. 
most  noticeable.  156. 
natural  enemies.  161 . 
prevention  and  remedy,  162. 
nova.  Lachnosterna.  140. 143. 


Oak   defolia'ed   by  Edema  albifro.i8  and 
Halesidota  caryffi.  X. 
leaves  as  food  of  May  Beetles.  11<I,  115.119. 
Oats.  88.113.122. 

as  food  of  adult  Southern  Corn  Root 
Worm.  148. 
of  Corn  Root  Aphi?.  6'. 75. 
damage  to.  by  Chinch  Bur.  IX. 
infested  by  Qeoioa  Rquamosa.  99.100. 
attacked  by  Wireworms.  30. 
oooidentalis.  Forda.  53.57.95. 
Oestlund.  0.  W..94. 
oleracea.  Portu'aca.  61. 
Onions  Injured  by  Wireworms.  30. 
Ophion,  125. 

bifoveolatum  as  parasite  of  White  Grubs. 
125. 
Osbom.  Herbert.  86.135. 
Owl.  Barred,  an  enemy  of  White  Grubs.  123. 
Great-horned,  as  enemy  of  White  Grubs. 

123. 
Screech,  as  enemy  of  White  Grubfl.  123. 
Oxalls  stricta  infested  by  Corn  Root  Aphis. 
61. 

P 
Packard.  A.  8..  26. 
Pale-striped  Flea- beetle.  8,21-23. 

description.  22. 

food  of,  22. 


pallfpes.  Affonoderus.  8.12. 

Panlo-srass  Infested  by  Geotca  squamosa, 

100. 
panlci.  Rhizobius.  106. 

Tychea,  101. 
panicola.  Schizoneura.  51.57,68.85. 
Panicum    orus-flralll    infested   by    Geolca 
squamosa.  100. 
fflabrum  infested  bv  Grass  Root  Lousa. 
85. 
by  Schizoneura  venusta,  93. 
infested  by  Corn  Root  Aphis.  61. 

by  Grass  Root  Louse.  88. 
proliferum  Infested  by   Woolly  Graas 
Root  Louse.  105. 
Parasites,  hymenopterous.  74.134. 
Parasitls  Bacteria,  150.151. 
Diptera.  125.151. 
Fungi.  X.47,74.119.122.126.127. 

destructive  to  White  Grubs.  132.  ISS. 
137. 
Insects  as  enemies  of  White  Grubs.  124. 
Paris  firreen  for  Agonoderus  pallipes.  13. 

and  flour  for  Aphodius  granarius. 

15. 
for  June  Beetles.  129.132. 
for  Wireworms.  48. 
Passerini.  J..93. 

Peach  pits  destroy^^d  by  Wireworms.  30. 
Pear  leaves  as  food  of  May  Beetles.  114. 

Injured  by  adult  Banded  Ips.  24. 
Peck.  0.  H..  25. 
Peleoinus  poly turator  as  parasite  of  Whlto 

Grubs.  124.131. 
Pemphiffina?.  101.106. 
pennsylvanica.  Disonycha.  XI. 
Perffande.  H..  8). 
Persande.  Theodore.  11. 
Perkins.  G.H..  114,132. 
Petroleum  and  muriate  of  potash  for  Corn 
Root  Aphi?.  77. 
and  sulphate  of  potash  for  Corn  Boot 

Aphis.  77. 
and    superphosphates  for   Corn    Root 

Aphis.  77. 
crude,  for  Wireworms.  49. 

emulsion  for  Wirevrorms.  49. 
Pettit,  J..  87. 
Phallus  as  food  of  adult  Northern.Corn  Rod 

Worm.  158. 
phaseoli.  Tychea.  98, 101 . 
Phorodon  humuii.  57. 
food  plants.  57. 
Piffeon-ffrass,  33.80. 

as  food  of  Corn  Root  Aphis.  61,62.67.75.  ■ 
Plffs  as  enemies  of  White  Grubs.  124.  l'!8. 131. 
Pljfweed,  8S. 

as  food  of  Pale-striped  Flea-beetle,  SI. 
infested  by  Corn  Root  Aphis.  61. 
Pinks  injured  by  Wireworms.  30. 
Plantaffo  major    infested    by  Corn    Root 

Aphis.  61. 
Plantain  as  food  of  Pale- striped  Flea-beetle, 


Plantaiii— Con  <in  V  tfd. 

Infested  by  Corn  Root  Aphis,  61. 
Plant-Uce,  52. 

and  Mealy  Buffs.  65-106. 

points  ot  distinction.  56. 
Ants  associated  wi:h.  57. 
differences  in  life  history,  56. 
funsas  disease,  74. 
number  of  species  infestlne  corn  roots 

In  liUnois.  57. 
key  to  species  infesting  corn  roots,  57. 
rate  of  multiplication.  66.64. 

See  under  Corn  Leaf  Aphis  and  Com 
Boot  Aphis. 
Plowlnff.  late  fall,  as  measure  acalnst  Corn 
Root  Aphis.  80. 
afirainst  Wireworms.  S6.48. 
to  destroy  Ants  in  attendance  on 
Corn  Boot  Aphis,  79. 
Plum  as  food  of  Hop  Plant  Louse.  57. 

leaves  as  food  of  adult  Southern  Corn 
Boot  Worm.  149. 
of  May  Beetles,  114. 
poffi.  Rhizoblu9. 106. 

Poisons,  arsenical,  effect  on  Seed-corn.  49. 
for  Aeono  terus  pallipes,  IS. 
for  Wireworms.  48.49. 
See  also  under  Insecticides. 
Pollen.  148.158.161. 

Polygonum  as  food  of  Corn  Boot  Aphis.  60, 
61. 
infested  by  Grass  Boot  Louse.  88. 
PolymoeohuH  brevipes  dusted  with  spores 

of  Botrytis  tenella,  133. 
polyturator.  Pelecinus.  124, 134. 
Poplar.  Lombardy.  leaves  as  food  of  May 

Beetles.  114. 
Portulaca  destroyed  by  White  Grubs,  118. 

oieracea  as  food  of  Corn  Root  Aphis.  61. 
Potash  salts  for  Northern  Corn  Root  Worm, 

162. 
Potassium  cyanide  for  Wireworms,  49. 
Potatoes  as    food  of    Pale-striped  Flea- 
beetle,  22. 
infested  by  Wheat  Wireworm,  87. 
by  White  Grubs.  109, 114. 
by  Wireworms.  30. 
prffitermlssa.  Lachnosterna,  139.141. 
Predaceous  Insects.  125. 126. 152. 161. 
Prionus  Grubs.  146. 

economic  procedure,  146. 
imbricornis.  54.146. 
laticoUis.  54.146. 
proliferum,  Panicum.  106. 
prunina.  Lachnosterna.  139.142. 
pubescens.  Agriotes.  8,55. 
pulicaria.  Cbcetoonema,  YII. 
Pumpkins  as  food  of  adult  Northern  Corn 
Root  Worm.  158. 
of  adult  Southern  Corn  Root  Worm. 
148. 
Purslane.  83,62,74. 

as  food  of  Corn  Root  Aphis.  61.65. 
of  Pale-striped  Fiea-beetle.  22. 


Vunlant— Continued. 

destroyed  by  White  Grubs.  112. 

infested  by  Solenopsis  debllis.  19. 
by  an  unidentified  larva,  157. 
Pyralis  fkrinalis  infesting  potatoes.  X. 


Baoeoon  as  enemy  of  White  Grubs.  Ui. 
radioola.  Tychea.  94. 
Baffweed,  156. 

as  food  of  Com  Boot  Aphis,  61. 
of  Pale-striped  Flea-beetle.  22. 
of  Southern  Corn  Boot  Worm.  148. 
pollen  as  food  o!  adult  Northern  Com 
Boot  Worm.  158.161. 
of  Southern  Corn  Root  Worm.  IS& 
Bape  injured  by  Wireworms.  90. 

to  dear  earth  of  Wireworms,  50. 
Raspberries  Inj  ured  by  adult  Bunded  I|>s,  S4. 
leaves  eaten  by  adult  Southern  Com 
Boot  Worm.  149. 
by  May  Beetles.  115. 
Bed  Clover  blossoms  as  food  of  adult  North- 
ern Corn  Boot  Worm,  158. 
•shouldered  Hawk  as  enemy  of  Wblte 

Grubs.  123. 
-tailed  Hawk  as  enemy  of  White  Grabs. 
128. 
Bemediesand  preventives  for  insect  depre- 
dations: arsenic.  49. 
arsenical  poisons.  13. 49. 129, 1S8. 
ashes,  wood.  76, 77. 
bisulphide  of  carbon.  5o. 
clean  falloWrSO. 
coal- tar.  76. 

collection  and  destruction.  128. 129-131. 
copperas,  49 

and  chloride  of  lime. 49. 
corrosive  sublimate.  49. 
cultivation  of  buckwheat, 50. 
of  mustard.  50. 
of  rape.  5n. 
destruction  of  Ants*  nests.  75. 7S. 
fertilizers.  128. 

and  insecticides. 76.77. 
food  lures.  48. 
Fowler's  solution.  49. 
gas-lime.  50. 
infection  material,  X.  133. 134.135.196. 

1S7. 
jarring  trees.  129. 
kainlt.50.132. 
kerosene.  49. 131. 

emulsion.  49. 132. 
late  fall  plowing. 96, 48.79.80. 

planting  of  corn.  48.75. 
light-traps.  129. 131. 
lime.60.76.77. 

chloride  of.  50. 
London  purple.  13. 
muriate  of  potash. 50. 

and  petroleum,  77. 
Paris  green,  13. 48. 
and  flour.  15. 
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puturlnff  of  plffs.  128.129. 
petroleam,cnide»49. 

and  fer{|]lEers,77. 
emulsion,  49. 
potash  salte.  162. 
potassium  o]ranide,49. 
rotation  of  crops,  48. 60. 58, 76.  80, 109. 

127.128.153.182. 
SAlt.49.60.76.77. 
spraylnff.129,182. 
staryation.79. 
Btrychnlne,49. 
sulphate  of  potash.  182. 

and  petroleum.  77. 
superphosphates,  77. 

and  petroleum.  77. 
tar.49. 

turpentine.  49. 
Reptiles  and  Amphibians  as  enemies  of 

White  Grubs.  126. 
RhizobiiniB.101.lO& 
Rhizobius.101.106. 
paniol.106. 

POfB.lOO. 

splcatus,  63.57. 104-106. 
description.  105. 
Blley.  O.  y..  13. 16. 17. 24. 114. 123. 124. 125. 126. 135. 

144.150.151.171. 
Bobin  as  enemy  of  Wireworm9.47. 

enemy  of  White  Grubs.  128.124. 
Boot  A  phis.  Corn,  66. 58-86.    Bee  under  Com 
Boot  Aphis, 
ffht  of  Coin. 5.52, 68. 
-lice.  Corn,  4,  53.  58,  55,  57.     Bee  under 

Plant-lice. 
Louse.  Corn.  4,  5,  62.  68-86.    Bee  under 
Corn  Boot  Aphis. 
Grass.  53. 57, 85.98.    Bee  under  Grass 

Boot  Louse. 
Woolly  Gra8s.63.104-lU6. 
description.  106. 
W  ebworms.  Corn.  6. 

Worm,  Northern  Corn, 84. 55. 146,154-166. 
See  under  Northern  Corn  Boot. 
Worm. 
Southern  Corn.  55. 146-154.  Bee  under 
Southern  Corn  Boot  Worm. 
Worms.  Com.  4, 6,52.53. 
rosse.  BlphoDophora.66. 
Bosen.  petals  of,  as  food  of  adult  Southern 

Corn  Root  Worm,  148. 
notation  of  orons  for  Corn  Boot  Aphis.  58. 
75.80.* 
for  Cutworms, 50. 
for  Northern  Com  Root  Worm.  162. 
for  Southern  Corn  Root  Worm,  152. 
;or  White  Grubs,  50, 109, 127. 128. 
for  Wireworms.  48, 50. 
rubiflrlnosa,  Lachnostema,115. 
Budbeckia  roots,  pupco  of  Southurn  Com 

Root  Worm  found  among,  148. 
rufann.  Bacillus.  150. 


rutfosa.  Laohnosterna,  54.111,112,118.116.119. 

121.138,139.140,143. 
Bumex  orispus  infested  by  Corn  Boot  Aphis» 

61,74. 
Bye  as  breeding  place  of  Chinch  Bucr.  VIIL 

subject  to  injury  by  Wireworms, 30. 

8 
Salt  for  Corn  Boot  Aphis. 76. 77. 

for  Wireworms, 49, 50. 
scabrinodis  lobicornis,  Myrmica.  8, 11.  12, 

53,66. 
schaufussi,  Formica,  63. 66, 90. 
Bohizoneura  corni,  67, 86. 

plants  infested  by,  57. 86. 89. 
panioola ,  68. 57, 68, 86-93.  Bee  under  Grass 

Boot  Louse. 
yenu8ta.93. 

plants  on  which  it  oocurs.9S. 
Bciara.  8.  19-21.    See  under  Black-headed 

Grass  Maffffot 
Bcirpus  flu viat ills   infested   by   Southern 

Com  Boot  Worm,  148. 
Screech  Owl  as  enemy  of  White  Grabs,  128. 
Bedflres  infested  by  Southern  Corn  Boot 

Worm.  148. 
Seed-corn  Mafffl:ot.8.l6-19. 
description,  17. 
distribution.  17. 
life  history,  17. 
Ma(rsot8.4.7. 
Series  vespertina  dusted  with  spores  of 

Botrytis  tenella,133. 
Setaria  as  food  of  Corn  Boot  Aphis,  60,61. 18. 
destroyed  by  White  Grubs.  112. 
ffernuinica  infested  by  Com  Boot  Aphis, 

61. 
fflauoa  infested  by  Bchiaoneura  renusta. 

98. 
infested  by  Grass  Boot  Louse,  88,89. 
▼iridis  infested  by  Schizoneura  renusta, 
93. 
setarlffi,  Tychea.  101. 

Shepherd's  Purse  infe«ted  by  Geoica  squa- 
mosa. 99. 100. 
Siphonopbora  avena,56. 

roses,  56. 
Siz-leffged  larvee,  injuries  by.  8.81-51.66. 
Skunks  as  enemies  of  White  Grubs.  194. 
SUn^erland.  M.  Y..  56.    Bee  Comstock.  J.  H.. 

and  Slin^erland. 
Small-8trip9d  Squash  Beetle,  156, 
Smartweed.  62. 68.  80. 156. 

as  food  of  Com  Root  Aphis. 60, 61.75.78. 
infested  by  Grass  Root  Louse.88.89. 
pollen  as  food  of  adult  Northern  Corn 
Root  Worm.  158. 
Smith,  J.  B..  42,  141. 
Solanum  oanad^nse  as  food  of  Southern 

Corn  Root  Worm,  148. 
Solenopsis  debili8.8.9,53.66. 

attendant  on  Com  Boot  Aphis.  10. 

on  Geoica  squamosa,  99. 100. 
description,  10. 
distribution.  10. 


xn 


Solenopsls  debllis— Continned. 
injuries  to  strawberries.  9. 
fiiiax,9. 
Borghielloa.  Cooeus.  106.107. 

BaotyloptuB.  63. 106. 
Sorghtlin.  71 .  72. 73. 168. 

fovorable  to  development  of  Northern 

Corn  Root  Worm.  166. 
infested  by  Corn  Leaf  Aphis.  70. 
by  Corn  Root  Aphis,  60. 69. 
by  Grass  Root  Louse,  87. 
by  Horffhum  Mealy  Boff,  107. 
Loose.  Yellow.  70. 72. 
Mealy  Bug.  68. 106-108. 

as  a  Grass  Insect,  107. 
Ants  attendant  on.  107. 
dates  of  collection.  107. 
description.  107. 
methods  of  multiplication,  107. 
plants  Infested  by.  107. 
poUen  as  food  of  adult  Northern  Com 
Root  Worm.  158. 
Sorrel  infested  by  Corn  Root  Aphis.  M. 
Southern  Corn  Root  Worm.  65. 146-154, 167. 
character  of  Injury.  146-148. 
description.  152-164. 
food  of  adult,  148. 162. 
injury  to  Sweet  Corn,  148.162. 
life  history.  149. 
natural  enemies.  160-152. 
remedial  measures.  162. 
Sparrow.    Enf^lish.    as   enemy    of    White 
Grubs.  123. 
Hawk  as  enemy  of  White  Grubs,  123, 
li4. 
splcatus.  Bhlz  obius.  63. 67, 104. 
Sporotriohum.  119. 

fflobuliferum.  127.161. 

spores  of,  infect  White  Grubs.  186. 
Spraying  trees  for    destruction    of  May 

Beetles.  129, 182. 
squamosa,  Geoica.  53.67.96.105. 
Squash  as  food  of  adult  Southern  Corn  Root 
Worm.  118.162. 
infested  by  Corn  Root  Aphis. 61. 
pollen  as  food  of  adult  Northern  Corn 

Root  Worm.  158. 
-vlne«  Infested  by  adult  Northern  Corn 
Root  Worm.  158. 
Squirrels.  Ground,  as  enemies  of  White 

Grubs.  124. 
Stalk- borer.  6. 

Strawberries  Infested  by  White  Grubs.  109, 
114. 
injured  by  Solenopsls  debills.  9. 
by  Wlreworms,  30. 
Strawberry  fields  infested  by  larva  of  Green 
June  Beetle,  144. 
leaves  as  food  of   Pale-striped  Flea- 
beetle,  22. 
strlcta.  Oxalls.  61. 
striffosus.  Cyperus.  148. 
strumarlum.  Xanthlum,  107. 
Strychnine  for  Wireworms,  49. 


Sulphate  of  potash  and  petroleom  for  Cora 

Boot  Aphis.  77. 
Sunflowers  as  food  of  adult  Bonthem  Com 

Root  Worms.  148..  See  HelisDthos. 
Superphosphates  for  Corn  Boot  Aphis,  77. 

and  petroleum  for  Com  Boot  Aphis,  77. 
Sw«et  Com  injured  by  Banded  Ips.  24. 

by  Southern  Cora  Boot  Worm,  14S, 
152. 
Gum  Leaves  as  food  of  May  Beetles.  1 14. 
Systena  tteniata,  8.  21-2.   See  under  Pale- 
striped  Flea- beetle. 
var.  blanda.  23. 


Tachinid  parasite  of  Southern  Corn  Root 
Worm,  151. 
of  White  Grubs.  185. 
teeniata  blanda,  Systena.  28. 

Systena.  8. 21. 
Tar  for  protection  acrainst  Wlreworms.  «. 
Tea.  New  Jersey,  as  food  of  adolt  Laeh&o* 

sterna  rubislnosa,  115. 
teneUa.  Botrytis.  127, 138. 184. 
Terrill.J.  8..  73.77, 
Thazter,  Boland.  47,75, 135. 
Thistle  blossoms  as  food  of  adult  Northern 

Cora  Boot  Worm,  158, 160. 
Thomas.  Cyrus.  21.86.94. 
Thrush.  Alice,  as  enemy  of  Wireworms.  47. 
Brown,  as  enemy  of  White  Grubs.  12S.  I2i 

of  Wireworms.  47. 
Hermit,  as  enemy  of  White  Grubs.  128. 
Wood,  as  enemy  of  White  Qmbd.  128. 
as  enemy  of  Wireworms.  47. 
Timothy  bulbs  burrowed  by  Wireworms. 81. 
Infested  by  Geoica  SQoamoi^k  99.  litt. 
by  Grass  Root  Louse.  87. 88. 
by  Sorghum  Mealy  Bug.  107. 
Tiphia  inornata  as  enemy  of  White  Grubs. 
124. 
description.  125. 
Toads  as  enemies  of  May  Beetles.  I2S. 
tomentosus.  Chl®nius.l26. 
Townsend,  C.  H.  T..  145» 
Trama.94. 

eriff  eronensis.  63. 67. 93-96. 
description.  94. 

plants  taken  upon,  with  dates  and 
8ituatlon.93. 
Traps,  ifffht-.  for  May  Beetles.  129.  ISl. 
Treat,  Mary.  126. 
tristis.  Lachnosterna.  113. 116. 117. 140. 144. 

Turkeys  as  enemies  of  White  Grubs. IW. 
Turnips  infested  by  Wireworms,  3«. 
Turpentine  for  protection  sgainst  Wire- 

worms.49. 
Tychea.  94.101. 

brevicornis,53.67.97. 101. 
description.  97. 

panic!,  101. 

phaseoli,<i8,101. 

radlco1a,9l. 

8etarlie,101. 
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Tenusta.  Sohizoneura.98. 

Yer  blano.llO.    Bee  under  White  Grabs. 

Tespertina,  Serioa,  18S. 

Tllllfrona.  Lacbno8teriia.140.14S. 

Tiridl8.8etaria,9S. 

Yoorbees.B.  B..50. 

Tulsaris.  Melolontba.l8S. 


Wall  to.  A..  180. 

Walnut,  Black.  leaves  of,  as  food  of  May 

Beetles.  114. 
Walab.B.D.. 17.24.64.114. 
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